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Abstract
This thesis is composed of three independent essays, which explores different aspects how
institutions affect value creation. The first essay is titled "Caught in the Downside of Large-Firm
Driven Development: Elite Engineers in the Korean Electronics Industry". Where foreign-
educated R&D elites choose to work and pursue knowledge creation is a crucial issue in
economic development. But the impact on knowledge creation of the organizations that employ
such elites is still missing from discussion. The research presented here aims to fill the gap in
the literature by addressing the institutional context of powerful organizations as employers of
foreign-educated engineering talents, using the case of Korean engineering talents. The findings
to be presented in this paper imply that a thriving home-country industry does not always have a
positive impact on the best and brightest engineers. Instead, it can have unintentionally
detrimental outcomes. This paper also suggests that corporate R&D managers in the Korean
electronics sector have yet to develop an effective strategy to utilize extraordinarily gifted
professionals. This research will be of interest to policymakers who aim to harness the skills of
knowledge elites to upgrade their countries' economies, academics who study institutions' role
in economic development, and business managers eager to adopt human-resource policies suited
to highly educated R&D personnel.
The second essay, "Multinational Firms, Labor Market Discrimination, and the Capture of
Competitive Advantage by Exploiting the Social Divide" is a co-authored work with Professors
Jordan Siegel and B.Y. Cheon. The organizational theory of the multinational firm holds that
foreignness is a liability, and specifically that lack of embeddedness in host-country social
networks is a source of competitive disadvantage; meanwhile the literature on labor market
discrimination suggests that exploiting the bigotry of others can be a source of competitive
advantage. We seek to turn the former literature somewhat on its head by building on insights
from the latter. Specifically, we argue that multinationals wield a particularly significant
competitive weapon: as outsiders, they can identify social schisms in host labor markets and
exploit them for their own competitive advantage. Using two unique data sets from South Korea,
we show that in the 2000s multinationals have derived significant advantage in the form of
improved profitability by aggressively hiring an excluded group, women, in the local managerial
labor market. Our results are economically meaningful, realistic in size, and robust to the
inclusion of firm fixed effects. Multinationals, even those whose home markets discriminate
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against women, often show signs of having seen the strategic opportunity. Though the host
market is moving toward a new equilibrium freer of discrimination, that movement is relatively
slow, presenting a multiyear competitive opportunity for multinationals.
Lastly, the third essay, "Do Institutional Affiliations Matter in Knowledge Creation? Quantifying
the Institutional Impact on R&D Professionals", is an attempt to answer the questions raised in
the first two essays using quantitative methods. Whereas prior research has shown that foreign-
educated knowledge elites are critical to the development of their home economies, little
attention has been paid how differing institutional incentives determine the nature and quality of
their knowledge creation. This is partly due to the difficulty in compiling reliable data on a large
sample of elite engineers' labor market choices and their knowledge creation over time. This
study presents a novel empirical design to capture those data and their causal linkages.
Combining multiple databases in an unprecedented fashion, we analyze the scientific output of
Korean electrical engineering PhDs in relation to their organizational affiliations. As a result, we
find strong evidence that the institutions do matter in how elite engineers produce meaningful
knowledge.
Dissertation Supervisor: Amy Glasmeier (MIT, Department of Urban Studies and Planning)
Readers: Thomas A. Kochan (MIT Sloan School)
Donald R. Lessard (MIT Sloan School)
Jordan I. Siegel (Harvard Business School)
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Chapter I.
Caught in the Downside of Large-Firm Driven Development:
Elite Engineers in the Korean Electronics Industry
Even if you have three dozen pearls, they are worthless
until you make a necklace of them.
Korean proverb
1. Introduction
Where foreign-educated R&D elites choose to work and pursue knowledge creation is a crucial issue
in economic development. Knowledge, especially the kind that earns the highest economic rents, is tacit
and never fully codifiable (Polanyi, 1962), but it is embodied in human minds and moves with them.
Thus foreign-educated elites are of interest because, though they are highly likely to remain overseas,
they have the potential to contribute greatly to their home economies thanks to their talent and high-
quality education. For this reason, their geographic choices are of interest to various disciplines
(Bhagwati and Dellalfal, 1973; Rosensweig, 2010; Ramana and Khanna, 2010; Obukova, 2009; Saxenian
and Hsu, 2001).
However, the mainstream literature on foreign-educated elites is silent on what happens after they
return home. Researchers tend to assume that once the home market has lured back its foreign-educated
talent, it can automatically and effortlessly benefit from them. In other words, the literature fails to lay
out concretely how top talents engage in R&D to maximize their value creation. A notable exception is
the work of Saxenian and her colleagues (Saxenian, 2006a, b; Wadhwa et al., 2007), which argues that
highly skilled, U.S.-educated Taiwanese engineers who worked in Silicon Valley before returning home
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were critical to the development of the electronics industry in Taiwan because they actively utilized their
strong ethnic ties and professional networks in Silicon Valley. Their familiarity with both worlds enabled
them to replicate Silicon Valley's network of small and agile firms in their home country.
But the impact on knowledge creation of the organizations that employ such elites is still missing
from discussion. Knowledge creation does not take place in an institutional vacuum; it is a specific
response to the incentives that individuals encounter in their respective workplaces. In other words,
individuals' R&D activity is closely tied to the set of incentives externally imposed via their jobs. This
paper acknowledges the centrality of employment in value creation. The traditional approach in the
economic development literature has seriously underemphasized matching jobs to skill levels.
Nevertheless, the key to sustained economic well-being is job creation that can attract and retain top
talents. In order to reverse brain drain, it is vital for the home market to have the capacity to lure back its
skilled professionals and to persuade them to stay long-term. As Amsden points out, it is "logically
flawed and subject to the same error as Say's Law-that 'supply creates its own demand"' to expect
employment to rise by simply increasing the stock of human capital (Amsden, 2010: 57). This paper
demonstrates that talent utilization-that is, providing suitable employment destinations-is as important
as talent creation, if not more important.
The research presented here aims to fill the gap in the literature by addressing the institutional context
of powerful organizations as employers of foreign-educated engineering talents. To this end, we analyze
a consequential case, namely the electronics industry in South Korea. We tracked Koreans who had
received PhDs from the best U.S. universities, and examined their career choices and the degree of
control they exercised over their own R&D activities over time. This study sample provides unique
advantages for the study of how the institutional context impacts knowledge creation. Upon graduation,
Koreans with U.S. PhDs are typically enticed in multiple directions-by academia, by corporate R&D
labs, and by entrepreneurial careers in the United States and Korea. The populations that end up in these
various destinations are largely comparable in terms of their previous training, capabilities and research
potential, but knowledge creation is incentivized vastly differently. Moreover, the boundaries between
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the different types of organizations that exemplify different sets of institutional incentives, such as
corporate research labs, academia and public research institutes, appear to be rather fluid for top talent.
For the 200 PhDs who graduated from the top five U.S. electrical engineering programs and were active
on the IEEE database, we found the average number of institutional switches to be 1.64: 70 people
switched once between one institutional type and another, and 17 people switched twice'. Moreover, this
number is likely to be low because organizational affiliation is only revealed when one publishes and
because the younger cohort had not been in the job market long enough to make such switches to the full
extent2.
The findings to be presented in this paper imply that a thriving home-country industry does not
always have a positive impact on the best and brightest engineers. Instead, it can have unintentionally
detrimental outcomes, preventing the top talent from returning to Korea, or, in the worst cases, even
prompting them to abandon an engineering career. Though home-country industry development is
beneficial for most engineers, it may not hold those who are exceptionally talented. This paper also
suggests that corporate R&D managers in the Korean electronics sector have yet to develop an effective
strategy to utilize extraordinarily gifted professionals. In-depth interviews were crucial to this study
because inferences from placement data are likely to be misleading, especially for the top talents. The
nuances of the top engineers' career choices could only be pinpointed via interviews.
This research will be of interest to policymakers who aim to harness the skills of knowledge elites to
upgrade their countries' economies, academics who study institutions' role in economic development, and
business managers eager to adopt human-resource policies suited to highly educated R&D personnel.
' These observations are based on the careers of the PhDs from 1962 to 2011. "Institutional switch" refers to the
career changes occurring between different types of workplaces, such as from a corporate lab to academia. For
example, a person who moved from IBM to Texas Instruments (TI) is not considered to have made an institutional
switch, but if he became a faculty at MIT instead of going to TI, it would count as one.
2 For further details of this analysis, refer to Pyun, 2012.
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2. The Structure of the Korean Electronics Industry
Institutions have been extensively studied in the past three decades in various disciplines, ranging
from sociology, economics and political science. According to the research traditions and specific
agendas in each field, the term "institution" has taken on various meanings. However, the students of
institutionalism broadly agree that what makes institutions worthy of their research has to do with the
following key characteristics. One, institutions encourage and reward certain human behavior over other
alternatives, whether consciously and unconsciously; and two, institutional rules are socially constructed
and are widely accepted, although they may not be fully rational in terms of technical efficiency.
Some of the most oft-quoted definitions of the institutions are the following. Scott, who famously
established the three pillars of institutional theory in his celebrated 1995 work, states that institutions are
"comprised of regulative, normative and cultural-cognitive elements that, together with associated
activities and resources, provide stability and meaning to social life". (Scott, 1995) March and Olsen
(2006) write that an institution means a "relatively enduring collection of rules and organized practices,
embedded in structures or meaning and resources that are relatively invariant in the fact of turnover of
individuals and relatively resilient to the idiosyncratic preferences and expectations of individuals and
changing external circumstances." A prominent economic historian, Douglass North, uses a much
simpler definition which is that institutions are the "rules of the game" or "humanly devised constraints
that shape human interaction." (North, 1991)
In this paper, we define institutions following the example of Greenwood et al (2008). According to
them, institutions are "More-or-less taken-for-granted repetitive social behavior that is underpinned by
normative systems and cognitive understandings that give meaning to social exchange and thus enable
self-reproducing social order." The specific institutional context of our interest is the electronics industry
in Korea. We will investigate, within this context, how relevant organizations are viewed by the elite
engineers as (potential) employers and how such perceptions have changed over time. As explained in
this section, we believe that the Korean case can help us better understand how institutional context can
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influence the career paths and the productivity of elite engineers, due to its rapid, large-business-group
oriented development of the industry.
As is well known, the economic development of Korean has been characterized by the dominance of
large, family-controlled business groups, or chaebols (Ungson et al., 1997). Unlike the predecessors such
as Britain, U.S., or Germany, Korean government successfully transformed its economy through "state
entrepreneurism", which utilized the large businesses very effectively (Amsden, 1997). From their
inception, chaebols were not allowed to own their own banking system and thus were financially
constrained by the government. The government allocated credit to the chaebols and demanded
reasonable performance standards in return. And together, they built an enterprise system in Korea that
functioned admirably - the average GNP growth in Korean hovered over an impressive 8 percent for
nearly three decades, from the 1960s to the 1980s. At the same time, this developmental strategy
naturally resulted in a highly concentrated industrial structure for the nation. For example, by the late
1980s, the revenue of the top ten chaebols reached 60 percent of the Korean GNP. Moreover, the revenue
of the "big four" - Samsung, LG, Hyundai and Daewoo - put together was a stunning 46 percent of the
national GNP.
Although the emergence of the large diversified business groups is commonplace in emerging
economies3 , Korean chaebols are unique in their proportional size, clout and diversification into unrelated
business areas (Amsden & Hikino, 1994). After becoming globally competitive in mid-tech industries
such as steel, shipbuilding, automobiles and consumer electronics, the "big four" chaebols attempted to
enter the higher-end of the electronics industry undertaking much risk and learning from abroad
(Matthews & Cho, 2000). The huge investments boldly taken on by the chaebol companies paid off in
most cases, and Korea now boasts of having some of the largest IT companies in the world . In this sense,
this paper is tracing the post-catch-up story of the large businesses as they develop knowledge intensive
industry.
3 For a comprehensive review on this subject, see Khanna (2000).
4 See Figure 1-3.
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Therefore, the case of the electronics industry in Korea offers us unique advantages to study the
institutional impact in a couple of ways. First, the electronics industry in Korea has experienced a very
rapid development, which had a markedly different impact over the elite engineers over time. This allows
us to examine institutional "change" over time. Second, Korean case is unique in that institutions and
business organizations have converged due to the massive political, economic and social power of the
chaebols. Because of this, it is possible to assess the power of institutions on the elite engineers through
observing their responses at the organizational level.
The impact of Korea's industrial development on its electrical engineers is multilayered. Naturally,
industrial advancement has helped to reverse the brain drain. In particular, the development of the
electronics industry created a large number of jobs for engineers. This phenomenon dramatically
transformed Korean engineers' set of career choices over time, especially for non-elite engineers. Even
among engineers from top U.S. graduate schools, many have begun to return to Korea to work in the
private sector. This section will focus on how successful large-firm-driven development has influenced
the locational choices of electrical engineers of Korean origin.
At first glance, there seems to be little reason for worry about the relationship between organizations
and elites in the Korean electronics sector. That relationship appears to coincide with the conventional
story line that talented foreign-educated professionals could finally find jobs at home thanks to the
success of home country development. This scenario creates a virtuous cycle for all parties involved
(Figure 1-1) and has already been noticed by several observers. Saxenian asserts that it explains why the
Korean community in Silicon Valley is so small compared to other nationalities (Figure 1-2). Although
Koreans have earned U.S. PhDs in science and technology in numbers comparable to those of other
countries, they were unusual in that they had the option to "return home to secure jobs in large,
prestigious companies" 5 (Saxenian, 2006a: 52). An exact return rate for this particular set of individuals
is impossible to obtain, but it is logical that the ready availability of engineering careers at home would
s Saxenian adds that in the early 1990s, compared to two-thirds of Korean students reported that they would return
home, in sharp contrast to the overwhelming numbers of Chinese (94 percent) and Indian (86 percent) PhDs who
preferred not to return. There are signs that this pattern has been continuously weakening among Korean students.
17
distinguish the career paths of Koreans from those of their counterparts from other developing nations
(Lee & Saxenian, 2009).
As noted above, Korea has developed its electronics sector via the medium of large organizations,
notably business conglomerates (or chaebols) that shaped the institutional landscape in the electronics
industry. Over the past two decades the performance of Samsung Electronics and LG Electronics in
particular has been nothing less than impressive. Virtual non-players in the global market until the late
1980s, the two firms had become respectively the largest and the fourth largest IT companies worldwide
by 2010 (Figure 1-3). In 2010, Korea produced 51.5 billion USD worth of semiconductors, the nation's
top export item (KBS, 2011). Other organizations linked to the electronics sector are also at the forefront
of knowledge creation in Korea. According to the U.S. and Trademark Office, Korea ranked third
worldwide in the number of patents awarded in 2009. (Table 1-1) It can be inferred from the top ten
Korean assignees of U.S. patents that this trend was strongly driven by the chaebol firms and by ETRI,
the Electronics and Telecommunication Research Institute, a public research institute with a history of
extensive collaboration with the private sector on breakthrough technologies. (Table 1-2) In addition to
generating commercial knowledge, ETRI produces an impressive number of academic articles and was
the fourth IT organization in the world to publish a journal indexed by Science Citatation Index (SCI),
ETRI Journal, inaugurated in 1998.
These large Korean organizations have created a strong domestic demand for electrical engineers.
The most pertinent data in support of this assertion would quantify the hiring of PhDs by large
organizations, but such data is fragmentary. For instance, Figure 1-4 shows ETRI's extensive job creation.
Since its inception in 1985, the number of people employed by ETRI has grown from slightly over 1,100
to nearly 2,000, the majority in research positions. More systematic data is available on R&D personnel
at Samsung Electronics, the most significant employer of engineering talent outside of academia in terms
of both quantity and quality. Figure 1-5 shows the numbers of people engaged in R&D at Samsung
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6between 2001 and 2008. As for engineering PhDs in particular, more than 2000 doctorate holders were
employed by Samsung Electronics in 2004 (Chun, 2005: 10); two years later, that number surpassed 3000
(Kim, 2006). Currently, approximately 3,600 PhDs work at Samsung, and most have engineering
backgrounds. To put this number in context, the number of engineering PhDs at Samsung Electronics is
more than ten times larger than the total faculty and staff of all the engineering departments at Seoul
National University, the most prestigious university in Korea (SKKU, 2010). The company plans to
increase PhD hiring by 20 percent each year; thus there will be 10,000 doctorate holders at the firm by
2013.
The high demand for R&D personnel in Korea is all the more striking when we consider how
relatively new it is. Korean organizations' previously limited absorptive capacity left prior generations of
engineering elites with extremely restricted career options. For example, before the 1960s graduates of
Seoul National University's Communication Engineering department (later the Electrical Engineering
department) routinely found jobs at the Ministry of Postal Services for lack of a better option. Though
among the most brilliant students at a competitive university, their main job duties were "climbing up the
telephone poles, connecting the phone lines and mediating random calls as telephone operators" (Lee,
2004). Only after Goldstar Electronics (now LG Electronics) was established in 1958 did industry begin
to create demand for engineers in this field. Samsung Electronics emerged eleven years later, in 1969.
Thus it seems reasonable to hypothesize that the Korean economy developed the capacity to absorb
electrical engineers, including some of the best, largely thanks to the recent rapid growth of the private
sector.
But what takes place after the engineers land their respective jobs remains unclear. Korean
companies have been able to attract some gifted engineers, but have they also succeeded in retaining them
over the long term? Are they utilizing such talent optimally by providing the right types of jobs? Do
6 Note that this figure is for all R&D personnel, the majority of whom have bachelor's or master's degrees in
science/engineering, rather than PhDs.
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Korean engineers view careers in the private sector of their home country as attractive? Why did those
who chose not to work in corporate R&D in Korea reject that path?
3. Employee or Entrepreneur?
This section will examine whether the presence of successful large companies in the Korean
electronics industry has suppressed entrepreneurship by R&D elites. Entrepreneurship has been
consistently rare among foreign-educated PhDs over the past 30-some years, particularly in the
electronics industry.7 One possible explanation that can be ruled out is a shortage of suitable elites: there
has been a dramatic increase in Koreans with U.S. doctorates in electrical engineering and closely related
disciplines (Figure 1-6).
An intriguing piece of evidence about whether large-organization-oriented development has
dampened entrepreneurship by Korean elites comes from Wadhwa et al. (2007), who compiled data on
the nationalities of founders of U.S. high-tech startups between 1995 and 2005. We singled out Koreans
and Taiwanese entrepreneurs, to see whether they tend to enter different industries (Table 1-3). Taiwan is
an appropriate point of reference because it resembles Korea in almost all respects except the one that is
the focus of our interest: its institutional settings.8 The Korean-Taiwanese comparison by industry in
Table 1-3 shows a Korean dip in semiconductors and a surge in bioscience. Interestingly, this pattern
exactly coincides with the strengths and weaknesses of the respective chaebols, supporting the idea that
the strong dominance of large companies is related to feeble entrepreneurship in the same industry. There
can be two possible explanations. First, it is possible that the chaebols absorb the individuals with
potential to found high-tech ventures by offering them attractive jobs, thus indirectly suppressing
entrepreneurship. For example, because semiconductors have been the forte of Korean chaebols, demand
7 The influential Korean entrepreneurs who founded such firms as HanSoft, NHN, AnnLab, Humax, Daum and
NcSoft started their companies with college friends in Korea in preference to going abroad to study.
8 Taiwan is a suitable reference country because it is on a par with Korea in terms of economic development and
educational level. But the two countries' industrial structures differ: Taiwan's electronics industry has no dominant
players comparable to the Korean chaebols in size and influence.
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for engineers with specific knowledge of semiconductors has been particularly high. For Korean
electrical engineers, unlike professionals in other industries, the incentive to become entrepreneurs may
be substantially weakened if they can easily settle down in large companies. The second possible
explanation is that chaebols have directly discouraged high-tech ventures from thriving to maintain their
own dominance. Later we will explore which mechanism explains this negative relationship.
Lack of entrepreneurship among top Korean engineering talents has long been acknowledged among
Silicon Valley professionals. Observers have been puzzled that practically no Koreans have made it as
"stars" in Silicon Valley despite Korea's strength in IT. By contrast, the Taiwanese IT community in this
high-tech region boasts numerous renowned entrepreneurs.9 "There are several thousands of companies
on NASDAQ, but I cannot name a single one that grew under Korean leadership," commented the
president of Silicon Valley K-Group, the largest association of Korean technology professionals in the
Bay Area. "There is even a self-deprecating joke among the Koreans here. We say that there is only one
Korean venture firm that had success in the thirty years of Silicon Valley's history, and that company is
called Samsung"(Jeong, 2008).
Some may argue that the relationship between chaebol employment and entrepreneurship is not so
straightforward. According to a recent survey, one in ten CEOs of KOSDAQ companies (small and
medium-sized companies traded on the Korean version of NASDAQ) worked at Samsung before moving
to a venture company (Lee, 2009). The same survey reports that 22 percent of all KOSDAQ CEOs had
previously worked at the top ten chaebol companies in Korea, and that ex-Samsung-employees-turned-
CEOs were mostly in the fields of semiconductors and LCD businesses. This pattern does not necessarily
contradict our hypothesis. First of all, the exclusive focus of this paper is U.S.-educated PhD electrical
engineers in Korea. Although this pool is sizable and many have become very successful, there is not a
single U.S. PhD among the 30 richest venture-based IT executives (Forbes Korea, 2005). Secondly, upon
closer examination, we find that the venture CEOs with chaebol experience are in most cases not the
9 Some notable examples are Jerry Yang of Yahoo, YouTube co-founder and CTO Steve Chen, and Nvidia co-
founder and CEO Jensen Huang, one of the 100 highest-paid U.S. CEO in 2008.
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actual founders (Lim & Kwak, 2007). Instead, they are scouted by existing venture companies to take on
a leadership role after the founding stage, which does not qualify as entrepreneurship.
The dearth of entrepreneurial role models among Koreans with U.S. PhDs contrasts sharply with the
plethora of high-profile electrical engineers who have thrived at chaebol companies. These individuals
were aggressively sought after by Korean electronics firms for the sophisticated technical knowledge they
earned in the United States. A prime example is Dr. Hwang Chang-Gyu (PhD, UMass 1985), under
whose leadership Samsung Electronics gave rise to Hwang's Law, which holds that the memory capacity
of chips doubles every twelve months (instead of every eighteen months, as previously hypothesized.' 0
Dr. Hwang dominated memory development at Samsung from the time the company recruited him in
1989, when he was a post-doctoral fellow at Stanford University. He currently serves as "National CTO"
at the Ministry of Knowledge Economy, entrusted with allocating a national R&D budget of $4 billion.
Dr. Chin Dae-Je (PhD, Stanford 1983) also had a distinguished research career after Samsung recruited
him from IBM's Watson lab in 1985. While running Digital Media Business at Samsung Electronics in
2003, Dr. Chin was appointed secretary of Korea's Ministry of Information and Communication and
became the longest serving secretary in the Roh administration. A slightly different case is Dr. Lim
Hyung-Gyu (PhD, U. of Florida 1983), whose career exemplifies Samsung's proactive efforts to acquire
high-level engineering talent during its phase of rapid catch-up. While working at the company as a non-
PhD engineer, Dr. Lim was sent to the United States by Samsung to study non-memory semiconductor
technology. He is the first case of a Samsung-sponsored U.S. PhD strategically trained to shore up the
company's weak point. After returning to Samsung, Dr. Lim headed System LSI business and eventually
became CTO of Samsung Electronics.
Among non-Samsung executives, Dr. Lee Hee-Gook serves as a prominent role model (PhD,
Stanford 1980). Starting in 1985 he led the development of IM ROM technology at LG Semiconductors,
initiating the mega-bit era in the memory business. Formerly the CTO of LG Electronics, Dr. Lee is now
president of LG Siltron. Another well-known electrical engineering PhD is Dr. Lee Yong-Kyung (PhD,
'0 The earlier version, proposed by the founder of Intel, Gordon Moore, was known as Moore's Law.
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UC Berkeley 1975), the first president of Korea Telecom after privatization in 2002. Korea Telecom or
KT is a wireless service provider with the largest share of local telephone and high-speed internet
business in Korea. The trend for talented engineers with U.S. doctorates to enjoy successful careers at
large Korean electronics companies is ongoing. For example, of the 23 vice presidents at Samsung
Electronics, 13 were newly appointed in 2010 and among that group nearly half have U.S. engineering
PhDs (Kwon, 2010)."
It seems reasonable to conclude from the evidence of these individuals' careers that the dominant
presence of chaebols and the career opportunities they offer have dampened elite entrepreneurship in the
Korean electronics industry. The causal mechanism, however, is not entirely clear. Are elites deciding
against entrepreneurship because careers at large electronics firms are simply too attractive, or are they
somehow blocked from that path by the chaebols' dominance? Because it is impossible to resolve these
questions merely by examining the superficial facts, we sought to answer them by a simple but effective
method: asking them directly.
4. Data and Preliminary Analysis
4.1. Overall Study Design
The questions raised in this paper require an in-depth understanding of the perceptions and
motivations of the individuals involved. Thus they call for personal interviews. The main pool of
interviewees consists of Koreans with PhDs from MIT in electrical engineering and closely related fields.
MIT was chosen because its engineering graduate programs are a mecca for top talents. The electrical
engineering graduate program at MIT ranks first in the latest US News and World Report college rankings,
and has consistently ranked first ever since the magazine began publishing university rankings in 1994
" The six PhDs are Kim Kwang-Hyun (University of Virginia), Kim Ki-Ho (UT-Austin), Park Dong-Gun (UC
Berkeley), Ahn Seung-Ho (University of Illinois, Urbana-Champaign), Yoo In-Kyung (Virginia Tech) and Chung
Se-Woong (Colorado-Boulder). Dr. Park is noted for significantly improving the yield rate of memory production
while heading Samsung's Manufacturing Center (Kwon, 2010).
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(MIT News Office, 2010). Its standing is confirmed by other academic rankings, such as the National
Research Council's 1995 rating of U.S. doctoral programs 2 : MIT ranked first among all 274 institutions
in the category of overall 'scholarly quality of program faculty' and was named the top school in
engineering doctoral programs, surpassing UC Berkeley, Stanford and CalTech (Webster and Skinner,
1996). Electrical engineering has been the institute's flagship research area ever since MIT began to gain
worldwide prominence for microwave radar research during World War II (Kevles, 1993).
In light of the institute's excellence, MIT graduates serve as a 'critical case,' to use Patton's
terminology (Patton, 1990): a case that can logically be expected to have maximum applicability to all the
other cases. MIT PhDs are likely to enjoy more, and more desirable, employment opportunities than
other engineering doctorate holders. Their choices will be relatively free of frustration caused by external
factors, and jobs that appeal to them are highly likely to be attractive to other PhDs as well. Thus MIT
could be considered an 'extreme' case, meriting a close examination because of its far-reaching
implications.
This particular group of people is also meaningful for their topical value. MIT PhDs are likely to
have the highest potential in value creation and knowledge creation. Koreans are known to be strongly
motivated to pursue academic excellence due to the country's Confucian culture and the importance of
academic achievements in a meritocratic social system (Sorenson, 1994; Lee & Brinton, 1996).
Moreover, electrical engineering has been one of the most popular science and engineering disciplines for
over three decades. Thus those who survive the competition and pursue a doctoral degree at the most
prestigious institution worldwide can safely be termed as "the best and brightest" of the nation's scientific
talent.
12 The results from 1995 were quoted here because the next NRC ranking was published as late as 2010, and
therefore it could not had influenced the interviewees' decisions to come to MIT.
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4.2. Data Collection
At MIT, a total of fifty-one individuals were identified who fit the sample criteria for this
research. Identifying them was facilitated by the uniqueness of Korean surnames. Koreans have a limited
number of family names: 100 surnames account for 99 percent of the population. Thus it was feasible to
track the absolute majority of eligible candidates by searching all the possible Romanized versions of
Korean surnames on the ProQuest Dissertation & Theses database. This ProQuest search was also
filtered by entering "electrical engineering" as the subject name, an approach more likely to identify elite
students than entering the names of specific departments.13 The last step was to determine whether the
PhDs thus traced were foreign students from Korea or Korean-Americans. The decision rule employed
was whether they had traditional Korean first names. For example, Gil-Dong Hong was categorized as a
Korean, born and educated mainly in Korea, and thus included in the final sample. Those with names like
John Hong were dropped.
Among the 51 PhDs we identified, 34 agreed to be interviewed (a 67-percent response rate).
Overall, graduates from earlier periods were less accessible than the younger cohort, but there was no
difference between respondents and non-respondents in terms of career destinations. The most common
reason for declining an interview was simply being too busy. A few people were unresponsive to emails
and phone calls.
Each interview lasted thirty minutes to one hour; interviews were performed face-to-face when possible
and otherwise by telephone. (A couple of participants preferred a written questionnaire to a telephone
interview.) After the interviews with MIT PhDs were completed, a supplemental round was conducted
using an extended sample from two other top electrical engineering programs, one at a neighboring
13 This strategy excluded certain individuals who received PhDs from the department that most closely resembles
electrical engineering at MIT, and included PhDs from other departments (such as materials science and physics).
Considering the multidisciplinary nature of this school, this approach appeared to be more effective than the
department-based search.
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university and the other at a highly regarded institution on the West Coast.' 4 This second set of
interviews had a dual purpose. The first was to determine whether the findings from the main sample are
applicable to other top schools. The other two schools are largely comparable to MIT in that their
doctoral programs in electrical engineering are highly selective and academically renowned, according to
the National Research Council and the US News graduate-program rankings." Secondly, adding
graduates from other schools would better protect the interviewees' privacy. A total of ten additional
interviews were conducted with the supplementary pool.
4.3. Preliminary Analysis: Mapping Out Career Paths
Before interviewing the MIT PhDs, we performed a preliminary analysis of their placement data.
Their job destinations were available via multiple venues, notably MIT Alumni Association websites like
the MIT Infinite Connection and the site of the MIT Club of Korea. Using these two sites, we could
identify the employers of approximately three-quarters of the MIT graduates. More aggressive measures
were used for the remainder, including contacting them directly, asking their cohorts and searching social-
networking websites like LinkedIn and Facebook. Ultimately, we identified the career destinations of all
but three participants.
Some intriguing initial patterns were detected in this data. On the surface, the placement data
seemed to support the conventional wisdom about how the development of home-country industry creates
a virtuous cycle for elite engineers. Figure 7 demonstrates the job destinations of non-returnees and
returnees. When the time trend is taken into account (not visible in the figure), there is no visible change
over time in the academia-versus-company ratios of non-returnees, as expected.
The interesting part appears in the second circle in Figure 1-7, which represents those who went
to work in Korean industry. What we observe here is that a new career path has emerged over the years,
namely to work in Korean companies at a non-executive level. This recent development stands out most
1 The neighboring school's engineering program is quite small; thus personal introductions via acquaintances
provided good coverage of Koreans there. For the West Coast school, the author sent emails to PhDs listed on the
school websites whose last names indicated Korean origins. A total of ten people were reached this way.
1s Sources are http://www.seas.harvard.edu/our-school/facts-history/rankings, and
http://web.mit.edu/newsoffice/2010/usnews-rankings-0415.html.
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sharply when we compare the older and younger generations in circle 2. Among participants about whom
we secured complete career information, only two pre-2000 PhDs are currently working for a Korean
electronics company. Both took executive positions at LG Electronics after amassing considerable
working experience in the United States. The first is Dr. Woo-Hyun Paik (now in his early fifties), CTO
at LG Electronics, who moved to LG in 1998 to lead the company's digital TV business. Dr. Woo-Sok
Chang (now in his mid-forties) returned to Korea in 2009 to become a vice president at LG Electronics
and to head its semiconductor business. By contrast, the rest of the MIT graduates who joined Korean
companies are under age thirty-five. They also differ from Drs. Paik and Chang in that they took non-
executive positions, and did so promptly after receiving their doctorates. The trend of choosing to work at
large Korean firms began around the year 2000, and suggests that the electronics industry had finally
become an attractive career destination for the top talent. Furthermore, all of the younger returnees who
took non-executive corporate jobs joined Company A, the company with the best reputation among all
institutions in the Korean electronics industry. As expected, there is not a single entrepreneurs in this
pool.
Thus the interviews revolved around these individuals' perceptions of Korean electronics
companies. This is the case because the sole factor in how elite engineers pursue their careers that
underwent a radical transformation over time is the option to work in Korean corporate R&D.
Specifically, the questions in the interviews addressed how the existence of such home-country
institutions influenced their return decisions, what motivated them to choose certain career paths, what
how they perceived working as a non-executive engineer at Korean companies, and whether large-
company-oriented development in Korea had impacted their decisions about entrepreneurship.
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5. Interview Results
The engineers' opinions about Company A 6 were very consistent across both individuals and
schools. The prevailing attitude toward the company can be summarized as "It is a successful company,
but it is not an attractive workplace for me." All acknowledged the company's remarkable achievements,
to varying degrees, and even expressed pride in them, but they described Company A as far from ideal as
an employer when viewed in terms of their ambition, knowledge and satisfaction as professional
engineers.
First of all, these elite engineers consider non-executive jobs at Company A a somewhat
acceptable option. This is an accomplishment from the company's perspective, in that such jobs were not
even on talented engineers' career-choice grid until a couple of decades ago. Interview results suggest
that this shift began in the 1990s and was amplified in the 2000s. Consensus among the interviewees was
near-universal on one point: if they had to return to Korea and academia was not a realistic or attractive
option, Company A was the best alternative. The capability that Company A has built in certain areas is
indeed unparalleled. DRAM, or Dynamic Random Access Memory, is one. Company A has retained the
global lead in the DRAM industry since 1992; as of the early 2000s, the company had the knowledge and
capability to produce over 1,200 types of diversified DRAM chips, unprecedented in the business (Siegel
& Chang, 2006). This position of dominance coincided with the era when elite engineers with an
industrial bent began to perceive a non-executive position at Company A as a not-altogether-suicidal
choice. In fact, a preference for Company A over ETRI has been characteristic of PhDs in the electronics
industry, and represents an additional piece of evidence about Company A's extraordinary rise in this
regard. It is well known that the majority of Korean PhDs in other fields prefer jobs at a public research
institute over corporate R&D. This attitude in turn reflects the fact that in other industries R&D demand
16 Company A and Company B are two among the electronics firms in Korea that have more than USD 1.5 billion in
annual sales and employs more than 20,000 people.
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is feeble compared to that of Company A. In other words, no other Korean companies can offer jobs that
match the compensation, name value and research environment at Company A. Even compared to the
second-best option, LG Electronics, the interviewees' preference for Company A was readily apparent in
the interviews.
Nevertheless, a research position at Company A is far from the interviewees' dream job. When
asked how they felt about working as researchers at Company A, an absolute majority expressed mild to
strong lack of enthusiasm. At best, they regarded working there as a fallback option. Because many had
formed these opinions based on first-hand experience or that of close associates, they were very certain in
their views. Considering their strong homogeneity in terms of social status and shared professional
networks, perhaps it is not surprising that their ideas were highly consistent.
In sum, Company A's current position as a potential employer of elite engineers is a genuine
accomplishment, but a seriously limited one. The company could successfully position itself as the top
choice in Korea, besides academia, for elite engineers who intend to return. But Company A is still
viewed as a less-than-attractive workplace, and the elite engineers were not eager to return to Korea
unless they had to. This unwillingness to return appears inconsistent with the fact that top PhDs are
actually starting to take jobs there, and with the apparent success of the company's aggressive hiring
efforts.
What then are the common features of how elite engineers view Company A? The sections that
follow will examine specific aspects of their views in turn, beginning with the positives.
5.1. Positive Features of Elite Engineers' View of Company A
5.1 .a. Rapid Technological Advance
The majority of interviewees held highly positive views of Company A's achievements in general. Many
even expressed pride in the company and in the overall success of the Korean electronics industry. They
gave the company full credit for the rapid technological breakthroughs it has achieved, with occasional
hints of admiration. In this respect they differed from those who object to Company A's dominance for
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ideological reasons. Some of the PhDs could even pinpoint the exact moment when their opinions of
Company A had turned decidedly positive, such as when Company A became the number-one company
in the memory business. In the words of one interviewee:
I think what is the most important to people like myself is whether we can produce great things
or not. So I'd say [my opinion of Company A changed] when Company A became the number one
in DRAM. Before then I would have had absolutely no intention of going there, as Company A
used to be a no-name company.
5. 1.b. Competitive Pay
Interviewees often mentioned that the compensation package Company A offered was
competitive, or at least that the salary would not be a serious disadvantage of working there. Company
A's HR personnel assert that pay level is determined by a strict formula that applies across the board to
every Company A employee. For example, they say, that they apply a matrix to calculate the salary of a
PhD recruited to work as a researcher, and that it will be identical to that of other PhDs regardless of
university. The interviews indicate, however, that there is some room for case-by-case variation. Usually
the compensation of graduates from top U.S. schools graduates is higher than the formula suggests-if
not in terms of actual salary, then in perks like housing subsidies. The interviewees were aware, via their
networks and personal experience, of the possibility of such special adjustments. Even without such
adjustments, Company A is known to pay the highest average salaries of all R&D institutions in Korea.
A few respondents mentioned that, given Korea's high living costs, Company A salaries might
not amount to much after all; others asserted that the high tax rate in the United States would out the U.S.
salary advantage. But most considered the pay level to be good, or at least, acceptable. All in all,
compensation did not seem to function as a deterrent to working at Company A.
One interviewee who had worked at Company A for ten years, when asked what he considered positive
about his experience there, mentioned "good pay" first. He mentioned that he had had to accept a lower
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salary when he left Company A, but that his current employer was well known in his field and had good
prospects:
Well, ... they do pay you enough. I didn't have complaints about the pay. I made a lot of money
when I worked there before. My life was abundant in a materialistic sense.
5. 1.c. The Prospect of Becoming Executives
Though less frequently than other answers, several interviewees asserted that the prime attraction
of Korean companies is the prospect of becoming executives. Ironically, this point was made most
frequently by engineers working at companies in the United States. As outsiders in mainstream U.S.
society, they are acutely aware of glass ceilings at their companies, and of their cultural and linguistic
disadvantages. This perspective made it evident to them that those hurdles would disappear if they
returned to Korea. Because they have seen Korean acquaintances in the United States being scouted for
executive positions by chaebol firms, this is not an improbable scenario. In the MIT circle, for instance,
many are aware of Drs. Paik and Chang, who joined LG as executives. This path is a new option for elite
engineers that barely existed before Korean companies became globally competitive. Thus it illustrates
how the development of a home country's industry can boost the return rate of foreign-educated talents by
offering jobs that match their skills and career expectations. In the words of one interviewee who had
worked at various U.S. companies, including one of the most prestigious, IBM:
When I listen to what people who have been around much longer than I-I mean the people who
are in middle management now, and have worked in the US for ten or fifteen years-they say that
Korea has its own merits. At that point in their careers, they are overqualified to go back to
Korea, and there are not many chances to go up in the US from where they are. [At IBM] there
was a very long line ofjob ranks between a lay employee and CEO. I had nine people between
myself and CEO. And for the Korean engineers, it is very, very rare to make it to the level of
VP... . So those [Koreans at U.S. companies] who worked here for fifteen years or longer, they
seem to start questioning whether they made the right decision or not.
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Even as they acknowledge that becoming an executive at a Korean company is an attractive
possibility, the elite engineers recognize that the chances of this happening are not high. An appointment
as an executive does not depend solely on individual merit; it is often serendipitous, especially for
external hires. That is, one's skills and background must match the company's needs, at the right time
and at the right level. Given this uncertainty, few actively prepare for such an outcome or expect it to
happen:
Company A sangmoos[directors] are usually in their early forties. And their expertise has to fit
the company exactly. That chance is so small-to be a professional in the area that the company
wants to expand in, and to fit all the other conditions, such as age... -to bet your career on that
track is too much of a risk
5.1.d. Backup Options
The term backup arose several times when elite engineers were asked to describe what Company
A signified to them. It aptly expresses the sense of security provided by having a last resort if all else
fails. Especially when comparing themselves to students from other developing countries, the Korean
PhDs readily admitted the desirability of having at least some.R&D job opportunities in their home
country. Thanks to the aggressive outreach efforts of large Korean companies, furthermore, securing an
R&D position back in Korea even entailed minimal search costs. This point is adequately expressed by a
recent PhD:
It's good to have a backup option. Companies here in the US, they don't go that far. They do
make some efforts to reach out, but they would not treat us as VIPs. They might probably give out
free T-shirts, and that's about it.
Generally speaking, the interviewees viewed having the option of a Company A job in Korea as a
positive thing. In only one case did the idea of backup have a negative connotation, and this interviewee
was discussing the impact on society at large rather than the well-being of individuals. His point was that
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having such an option diverted top engineering talent from other career paths that entail higher risk but
may result in more radical knowledge creation:
Yes, people here are spoiled in that sense. They think, "Oh, great, I have some insurance in life."
5.1.e. The Best that Korea Can Offer
As noted in section 4.3, the top PhDs in electrical engineering are unique compared to the PhDs
in other fields in that they tend to take jobs in corporate R&D labs rather than public research institutes.
The interviews revealed that this pattern prevails because they prefer the types of jobs offered by the
private sector. None of the interviewees responded otherwise. This pattern in turn reflects Company A's
status as a potential employer even in the minds of the top talents, especially those without a strong
academic bent. When asked why this was the case, people responded that they liked either the nature of
research in the private sector or the company's promotion system. When asked to compare engineering
careers at Company A to those at public research institutes, these two interviewees and others replied that
they envisioned a much more exciting future at Company A even with all its limitations:
Public research institutes in this field are not exciting. . . . They don't conduct any really great
research, nor do they do really fast-paced commercialization. It's stuck in the middle. What they
are doing is the stuff either academia or industry can do but chose not to do.
But [for people like me] the perception is that you will go to either academia or companies if you
go back to Korea. Public research institutes are not as attractive.
A few interviewees even mentioned active knowledge creation as one of Company A's
advantages over other institutions. This view is counterintuitive because the priority of corporate R&D is
profit maximization rather than producing meaningful and exciting research from the researchers'
perspective. In the words of one PhD:
For one thing, when I was in the IBM research center, I knew where the good papers were
coming out. Company A has consistently published good papers in the area of process design.
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The level of research is higher there [than at public research institutes]. . . . If you are thinking
about your career prospects, you want to belong to the mainstream.
When the interviewees were asked to compare Company A and Company B as potential
employers, it became clear that Company A enjoys supremacy in their eyes not only over public research
institutes but also over other companies in the Korean job market. The respondents generally remarked
that Company A was on a different level from Company B, which is commonly considered the second-
best choice. Some qualified their statements, noting differences between different research areas, but no
one expressed a preference for Company B over Company A, ceteris paribus. Few interviewees hesitated
to distinguish between Company A and Company B. As a PhD from Stanford put it:
Company B. .. I am not sure, but I don't think there are PhDs from the top US. schools in
Company B [who take non-executive R&D jobs upon graduation]. People actually don't know
about Company B'sjob openings, or even consider going there as a possibility at all.
In sum, PhDs from top U.S. universities agreed that a career at Company A is the best that Korea
can offer them outside of academia. What is lacking at Company A, they believe, will also be found
wanting at other institutions in Korea. This sentiment was well expressed by one interviewee who had
worked at Company A for several years:
But still, we can all say this because it's Company A. Company A gets called a lot of dirty names,
but there are no other companies in Korea that are better. For example, they would give you
overtime pay.... What other [Korean] companies would treat you that way? So that's why
people go there while they have all these complaints. At least you know that you can make a
living for yourself and your family.
5.2. Negatives Features of Elite Engineers' View of Company A
5.2.a. Working Culture
The long working hours at Company A are quite notorious. About half the interviewees
expressed misgivings about work-life balance at Company A, especially in light of the alternative of
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working at U.S. companies, which allow time off, in the words of one interviewee, to "grill barbeques in
your backyard on the weekends." If only a handful of respondents had expressed such misgivings, we
might attribute them to mere personal preference. But the long hours at Company A were repeatedly
attributed to inefficiency within the organization. These highly motivated and hardworking individuals
affirmed that they did not resent long hours per se if the situation merited extra effort. They were certain,
however, that this would not be the case at Company A. Instead, they expected (and some had
experienced) extreme inefficiency at the organizational level that could not be changed by a mere non-
executive researcher. The prospect of systematic inefficiency over which they would have no control
discouraged many, particularly because inefficiency is at odds with their practical orientation as engineers.
Some also speculated that an authoritarian and hierarchical strain in Korean culture contributes further to
rigidity at Company A.
My friends who went to Company A, they joke that it feels like a week is Monday-Tuesday-
Wednesday-Thursday-Thursday-Thursday.
One PhD who left Company A cited this aspect of company culture as the most serious
shortcoming of his experience with the company:
It's more about that I cannot exercise my full capacity.... The culture is not meritocratic,
people have to stay in the office for a long time, have to work after hours, and you are always
being judged according to your loyalty. Even though I do a great job on certain tasks, I don't get
recognition. They don't accept my suggestions.... There are not many competent senior
engineers in the company, like those who are called "masters" in Intel. All those things lead to
frustration.
5.2.b. Job-Skill Mismatch (Recruiting System)
Many people who had worked at Company A described frustration at their inability to do
meaningful work. A number of interviewees had arrived at the extreme conclusion that the company does
not really need people like them. They also believed that underutilization of their talents was a systematic
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problem. Some even traced the problem to the company's nature, which had led to success in the past
and which they therefore expected to persist for a long time. One interviewee made this point a very
specific way:
Yes, Hanyang University grads, Korea University grads, SKK university grads [all second-tier
Korean universities], ... there are a lot of those people [at the firm]. But Company A doesn't
really like people like us, who are from KAIST and SNU [top-tier Korean universities]. Among
my high-school friends [at an elite science magnet school], many went to Company A but no one
is there now. They all became medical doctors and lawyers. Company A, in fact... smart people
work there for a few years after getting a master's degree, and then they quit.
Interviewees with substantial industry experience in Korea who had subsequently gone elsewhere
gave more detailed personal accounts like these two:
This is my personal conclusion: they don't need super-smart people. Rather than someone who is
really smart, the type of people they need is those who can faithfully and repeatedly carry out
same tasks that are not so difficult. Those who are really smart and do things in bigger scales,
they cannot remain in the company for very long. The essence of the work there, ... it is not
high-tech, but something that is very incremental. The ideas are not that important, but to work
long hours is. And they cannot help it because it is a manufacturing company. The organization
is optimized in the way that fits what it does. It was just not the place for me.
In Company A, it is difficult to display personal potential. The organization is too strong there.
You have to be a part of the system to survive. Top-class people may not fit in there. They cannot
blossom.
The inconsistent aspect of this picture is Company A's zealous efforts to recruit this very group of
people. Company A is well known for its recruitment of Korean students at top U.S. schools via high-
profile recruiting events, expensive gifts, restaurant meals, active sponsorship of events organized by the
Korean Graduate Student Association, and meticulous maintenance of personal relationships with target
recruits. All the interviewees in the sample had been subject to such aggressive hiring efforts, and thus
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they knew that Company A would always welcome them with open arms if they were willing to join the
company.
Why does the company try so hard to recruit elite engineers if it does not really need them? A
few interviewees attributed this apparent irony to Company A's culture: the company initially recruits
widely and then makes people compete internally. Thus it is rational for the company to recruit
aggressively and retain only those who prove themselves in the end, but it would be irrational for an
individual to take a job there.
Company A is all about recruiting all the quasi-elites and smarter-than-average people. And let
them compete within the organization; cut them out after watching their performance... . In the
U.S., although you are an MT graduate and all, it's not easy to get ajob in a good company or a
research institute. Even when the economy is good they don't aggressively recruit like Company
A would.... From the perspective of a job seeker, if you have a PhD and if you care about your
research at all, you would naturally want to have a good job-skill match when you are getting a
job. Those places will be difficult to get in but would support you well later on, unlike Company A.
An alternative explanation suggested by several people has to do with how HR departments at
Korean companies handle hiring. Without exception, respondents who had had job interviews at
Company A and at U.S. companies all noted that the hiring of non-executive engineers is handled mainly
by the HR department at Company A but by individual research teams at U.S. companies. HR personnel
naturally lack detailed knowledge of engineers' backgrounds and skills, and they are reportedly
compensated on the basis of how many top-school graduates they attract to the company. This scenario
results in intense recruitment efforts but little scrutiny of individuals' capacities and placement once they
enter the company. Thus the company's hiring campaigns are characterized by systematic
inappropriateness and tend to result in suboptimal job-skill match. Elite job seekers feel in the dark about
how their unique hard-won knowledge would coincide with that of the company, and they are left with
the impression that the company is indifferent to this question, as these two interviewees indicate:
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They [Company A recruiters] separate out EE students and buy us dinner. And they always tell us
that they would like to hire "all the people who are sitting here." At least until now, it is not a
problem at all to get a position at Company A if you graduated from MIT with an EE degree. But
when I really think about it, it's kind offunny. Reflecting on my experiences on getting ajob in
the U.S., . . . even the companies that are much smaller and less in quality compared to Company
A, they do really thorough interviews. They really check it out if one would fit in well with the
company or not. In contrast, Company A would just be open arms if we turn in our applications. I
cannot get rid of that impression In my opinion, it is a bad thing.
The recruiters [from Company A], from their perspective, they just have to bring people in. They
want to network And the communication between HR and the R&D department seems to be not
good ... In the U.S., the contact person is usually the manager of the team where you are going
to work if you get hired. Although HR may start the process, eventually they will direct you to the
team. It will lead to better job-skill matching. So the way I see it is that Korean companies are all
about just hiring people first, and they don't care about how they will continue to build up their
careers.
This suspicion was confirmed by an interviewee who worked at Company A for almost ten years
and participated in the hiring of his team members. Himself a PhD from a top U.S. schools who joined
Company A after receiving his doctorate, he is no longer with the company. Thanks to first-hand
experience, he could describe in detail the hiring of foreign-educated PhDs like himself:
First of all, there is a problem in the hiring process. The job offer from Company A comes from
the HR department. From the research department, say I am working there as a manager and
want to hire so-and-so. In this situation, in Company A, the information on individual
compensation cannot be disclosed. It is their principle. So say I want to hire this guy at this level
but I want to pay extra bucks to lure him. But HR cannot tell me directly how much they can pay
him. That is negotiated between the potential candidate and HR. HR can only ask me something
like, this guy is being picky, so how much do I want him? And the compensation information can
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be only seen by the executive level, not at the managerial level like me. So I have to go to the
executives to work out the offer. All of this makes the communication really difficult. Plus you
have to be really discreet when you talk to old people in Korea. But in the U.S., the offer is
handed out at the team level. So the companies here allocate budget to each department; each
can just take care of its needs with the money that is given. In Korea, we do have the form of
departments, but the departmental budget is calculated without the labor cost. The labor cost is
later added by the HR department. As people are not using their own money, when they see smart
people they wouldjust sweep them in. It all boils down to money. Ifit's their own money and
they have to be responsible for it all the way, they would be really careful in spending it. Even
though someone has a MIT degree, if they are not useful to them, they would not hire such people.
5.2.c. A Dead End for Engineers
In Korea, if you fail at Company A, you really don't have any other places to go. Ifyou get fired
that's the end of the story. Really, you should just start a fried-chicken franchise; that's about the
only thing you can do at that age.
Nearly all the interviewees shared the serious misgiving that a career at Company A was a dead
end. They offered two explanations. First, if a Company A job did not work out, they would be left with
no other options. Because Company A is so successful, it monopolizes all the talent, resources and
prestige in the R&D arena in Korea. This circumstance leaves elite engineers with no alternatives in the
electronics industry. Given the prevailing highly concentrated industry structure, small and medium-sized
enterprises (SMEs) [38] cannot, and do not need to, employ top-flight engineers. As noted in section
5.1 .E, this particular group of engineers perceives even second-best Company B as not on par with
Company A, let alone the SMEs. Among those elite engineers determined never to pursue a full-time job
at Company A, the risk of being stuck there with no good alternatives was often the most important
reason. One PhD who chose to work at a middle-sized U.S. company explained his conviction that he
had made the right decision:
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What really is different [from the United States] in Korea is that there are no quality mid-size
firms there. If you compare Company A and SMEs outside of Seoul, the levels between the two
are just too different. In the US, it's not the case. For example, the company I interned [at] in the
U.S. was not a very large one in terms of physical size, but the level of research, the caliber and
qualifications of the other employees, their intellectual capabilities,... those were by no means
inferior to other well-known big firms. But in Korea, besides the large players, what alternative is
there? Nothing. So here, Ifeel like I have a lot of options. But in Korea, if Company A goes out of
business, there's only Company B left. Then, if Company B flops too, where would you go?
Unlike at U.S. companies, furthermore, Korean companies offer no career paths that allow
engineers to spend their entire careers in engineering. With seniority, engineers at the chaebol companies
are assigned more and more managerial duties instead of more challenging engineering tasks, regardless
of their preference. When Company A engineers approach their late forties, therefore, they find
themselves either promoted to the executive level or forced to leave the company. Graduates of the most
prestigious schools do have a better-than-average chance of becoming executives, but even this outcome
is far from guaranteed. Meanwhile, the interviewees perceive more flexibility at U.S. companies: when
they look around in the United States, they see engineers in their fifties and sixties who are practicing
their profession. In general, the boundary between the managerial and engineering tracks is less rigid in
the United States, making it easier to switch back and forth. Especially for those who are fond of
engineering, this is a significant drawback of working in Korea:
There are so few of them [places to work in Korea], like Company A and Company B. If you
don'tfit into one of those companies, you cannot move to other companies in the same industry.
There can be legal issues as well, because they are competitors. . . . If you go to work in industry,
you have to be prepared for being fired around when you are in your late forties and early fifties.
Company A is the best company in its own right, but you cannot continue to work there if you
don't get promotedfrom bujang[middle management] level to executive level. That does not just
depend on your personal merit, but also on luck and human network. And the chances of being
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promoted to become executives are pretty small. That's too much risk to bear.... Although you
can hold out until your late forties, that's probably about it. This is a source of great stress for
the engineers in Korea, in the society where living up to a hundred years became the norm.
Meanwhile, in the U.S., you can remain as an engineer although you get old And there's a way
to come back from management track to engineering track You can live as an engineer for your
lifetime.
5.3. Company A and Entrepreneurship
Here we will turn to the question of whether and how a chaebol-oriented industry structure has
suppressed the entrepreneurial potential of the most talented individuals. Despite the popular stereotype
that Korean elites are not very entrepreneurial, around two-thirds of the interviewees responded positively
when asked whether they had considered becoming entrepreneurs. Half had considered the idea quite
seriously at least once in their lives, and a few were determined to pursue entrepreneurship in the near
future but not in Korea. Again, this pattern demonstrates the critical role of institutional design in value
creation.
The respondents unanimously pointed to the excessively domineering presence of large firms as the
main hindrance to entrepreneurship in Korea. There were three strands to their reasoning. First, SMEs in
Korea rely too much on the chaebols, often to the point of being controlled by them. In Korea's current
economic system, final producers are entitled to take the majority of the profits. This arrangement leaves
the SMEs at the mercy of the chaebols, because the majority of SMEs produce intermediate products.
The elite engineers, aware of this structure, naturally refrain from founding startups in Korea, as these two
interviewees demonstrate:
I was really interested in doing venture in the period after college in Korea and before I came to
the States.... However, after working in a Korean venture company, I realized I can't do venture
in Korea. I have to go to a large company. It's hard to survive for venture companies. In Taiwan,
things would be different-Taiwan venture firms have nobody who bullies them.
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When I look at Company A and Company B, . . . the truth is that they are ruthless... . It's not the
presence of the large companies per se that matters, but that there is just no chance that venture
companies can do well because of the large ones [in Korea]. As far as I know, SMEs have to
deal with large firms a lot, and those large firms are quite tyrannical... So I am not sure [about
starting a venture company in Korea].
Second, the elite engineers were skeptical that the large firms would be willing to nurture ideas
they consider radical. They predicted that chaebols that encountered such ideas might choose to suppress
them altogether, both within and outside their boundaries. For example, the interviewees thought that
chaebols that come across relevant new ideas at technological start-ups would simply choose to freeze out
the competition. This practice differs from how start-ups are typically treated in the United States, where
established firms are much more willing to pay for promising ideas by buying start-ups. Some
interviewees added that the chaebols are likely to ignore new ideas, even when those ideas arise within
their own boundaries. Among those who were serious about entrepreneurship, a few had considered
working within the existing chaebol system. That is, they had envisioned bringing creative ideas to the
chaebol firms in order to draw on the abundant resources that chaebols possess to bring such ideas to
fruition. At one point or another, however, those with such ambitions concluded that this model would not
work. For one thing, they strongly doubted that the chaebols would offer them a fair share. The
interviewees also feared that the chaebols might shut down radical ideas if they turned out not to lend
themselves to earning short-term profits. Whether or not these claims are justified, they represent elite
engineers' perceptions of how chaebols would act:
In Korea, my area is actually afield where afew venture companies should have emerged by now.
But if there's any movement towards such direction, Company A just buys out everything. I don't
know how it senses those activities so quickly and deals with them.... In my area, Company A
hasn't been making a move at all until very recently. But around a year ago, when some
promising signs of a novel technology started to materialize, Company A just devoured
everything. I heard it is investing aggressively in the new technology now. So I have this Korean
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friend who is from the same PhD program, and he is also working on the same topic as I. We had
a chance to chat recently, and talked about how it will be great if we bring to Korea what we are
working on here. But my friend said that if Company A thinks of this, then the game's over. That
was our conclusion.
One interviewee who was about to launch a U.S. company to build on his academic research
remarked that the experience of starting a firm in the United States contrasts sharply with what it would
have been in Korea. In the United States his original ideas were greeted with enthusiasm and almost
effortlessly won active support, but in Korea he could not persuade companies to listen to his ideas even
when he offered to explain. Thus, though he would have preferred to go back to Korea, he ended up
staying in the United States. His frustration at the rigidity and shortsightedness of the Korean company
he spoke to was palpable:
Recently I had a phone interview with one of the chaebols, because they were so persistent about
the interview. I told them everything-I have this item which will lead to a venture company here
in the U.S. The Korean company responded that it sounded fine, but the company was interested
in my experience in a different area. This knowledge is actually not that special. Basically
anybody who has the right training can do what the company wanted. So I asked the company if
there's any possibility for me to take this original item to Korea and start a venture company
under its roof I offered the idea to the firm so that it can concentrate on commercializing the
product; I really wanted to pursue this item. And the reply from the company was that "We don't
think that will happen." When I heard this, Ifelt the potential of my idea-which is big enough to
create a one-man company-was crushed by the bureaucracy of the chaebol.
Third, a lack of role models in Korea discourages elite foreign-educated engineers from pursuing
the entrepreneurial path. Though Korea has produced a sizable pool of talented engineers, none of the
interviewees could name a single person in their field who had become a "star" entrepreneur in Korea.
Meanwhile the success of Company A standouts like Dr. Hwang Chung-gyu was common knowledge.
This shortage of entrepreneurial role models discourages entrepreneurship by the engineering PhDs by
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increasing information costs and lowering the social prestige attached to the entrepreneurial role. An
additional factor that aggravates this trend is the structure of venture finance in Korea, which puts the
founder's personal fortune at risk if the company fails. Such a failure would also stigmatize the founders,
disadvantaging them in their subsequent careers. Most of the PhDs would find such an outcome
extremely difficult to accept, especially because they are accustomed to being high achievers, as these
two interviewees made clear:
A few years ago, some of the people I know in Korea who had a good idea attempted to do a
start-up. So they tried to raise funds. They said some financiers were not shy to tell them things
like this: "Ifmy son is doing what you are doing, I will break his leg." It was incredibly hard for
them to get funding. And if they failed, it will be difficult for them to move to other good
companies later on. Here in the U.S., people think those experiences are valuable. But in Korea
that is not the case, really. It's the culture. They do not value it at all.
I am personally not interested in entrepreneurship, but I have friends in Korea who are. I think
they will be better off if they start a company in the U.S. Here, even if you fail, you can start over.
You are not considered as a loser.
One interviewee followed up his interview with an email message elaborating his thoughts on
barriers to entrepreneurship in Korea. He was well acquainted with the question, having seen several
fellow labmates from graduate school start firms, and having himself worked for a U.S. technological
start-up. His message summarizes well what other interviewees expressed fragmentarily:
The reason why venture company model can't work in Korea is because the large companies who
have the financial resources are not willing to buy the companies at proper prices, but they are
accustomed to steal novel technology, or give them indirect pressure and destroy them. To be
frank, this is afaster, easier and "cheaper" way to deal with them. So two things: there is this
bully in the neighborhood, and also the underlying institution, social norms, and legal system are
not in place.... In the U.S., numerous companies are bought and sold continuously, but I rarely
hear about a Korean large company buying a small technology startup at a fair price. How Dr.
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Ahn's company [he is refuerring to AhnLab, one of the most respected and successful venture
companies in Korea, which specializes in computer vaccines] could survive has to do with it
being a software company. Chaebols are not interested in that. If there was a chaebol acting
greedily, chances are that the founder wouldn't get proper compensation and will be deprived of
all he has done. Everybody understands this, and it's why they don't do venture. There were two
venture firms in the same area, solar battery, in the U.S. and in Korea. I know both cases well.
The U.S. venture focused on selling the company upon sufficiently developing the technology. But
the Korean onefounded by SNU graduates, thought they should build a manufacturing facility
soon, in order to survive-because they cannot, otherwise. Maybe there's no one right answer to
which model is better, but at the very least I can say it's a pity that there's one sigmficant path
blocked in Korea.
The "blocked" path mentioned here may refer to a career of the type exemplified by Dr.
Zhonghan Deng in China. Dr. Deng, a PhD from U.C. Berkeley and one of China's most prominent and
influential entrepreneurs, is the founder of Vimicro Electronics Corporation, which specializes in the
design and development of mixed-signal semiconductor products. In little more than a decade, Vimicro
has become a company with a market capitalization of $56.6 million. Dr. Deng, who worked at IBM and
in Silicon Valley after his doctoral studies, returned to China in 1999 with four U.S.-trained Chinese
colleagues to start Vimicro. Because Dr. Deng clearly would have had a promising future in the United
States, his decision to return to China caused a sensation in the Bay Area at the time. He was nevertheless
strongly motivated to go back, precisely because he saw "a lot of room" in the industry:
I'd seen that on the one hand China was developing very fast, while on the other hand there was
still a great shortfall in the development of core technology and integrated circuits here. There
was a lot of room for us professionals to cooperate or collaborate. It was under these conditions
that Vimicro was established'7 .
1 7 Those statements are directly quoted from an interview with CCTV. Retrievable from
http://www.cctv.com/lm/124/41/90129.html.
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In this section, we discussed how the presence of very successful and dominant companies may
lessen entrepreneurship by the elite engineers in the same industry through various channels, which can
be termed as chaebols "crowding out" ventures. Although it is difficult to prove precisely how much the
claims of the interviewees are true, evidences suggest that the crowding out is taking place among at least
some of the most gifted group of Korean engineers18 .
6. Analysis
The interviewees followed a handful of identifiable career paths that reflect both the constraints and
the opportunities presented by development in Korea. The four paths we will examine account for all the
PhDs who were interviewed except those with a very strong academic bent' 9 and an outlier case to be
described in section 7. As expected, the rise of industry in Korea has shaped the careers of its foreign-
educated elites. What is surprising is the adverse effect of home-country development on elite engineers'
decisions about returning and about knowledge creation. Even Korea's globally competitive top company
has (inadvertently) discouraged talented people from undertaking the most exciting, risky and radical kind
of knowledge creation. In other words, its behavior actually prevented them from working for Korean
industry. This pattern even characterized those who ultimately aimed at an executive position in Korea,
because it required them to build careers in the United States before seeking a position in Korea. The
overarching presence of the chaebols was detrimental to entrepreneurial activities as well, and led a
number of interviewees to abandon an engineering career altogether.
'8 Through constructing counterfactuals of "what if these elite engineers became entrepreneurs", attempts to estimate
the size of the financial loss that has occurred due to the aforementioned industrial structure in Korea in future
research.
19 These people said that they would not consider any option other than academia and did not have a return
obligation; they represented about 20 percent of the sample. Their choices did not differ much from those of the
non-academic interviewees in that the majority of them said that they would work in corporate or public research
institutes in the United States until they could secure academic appointments.
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The first path is that of elite engineers who were forced to return to Korea and ended up at Company
A because it was the best choice available to them. Before going into the details, a brief explanation will
be given on what this obligation is. There are two types of such obligations, which applied to several
PhDs in the interview pool. First, there were a couple of people whose PhD studies were financially
supported by the Korean companies and therefore had to return to the company20. Second, a few
interviewees were to come back to Korea to carry out their military duties. All Korean male adults must
serve in the military unless they have physical defects. Typically, in order to fulfill this, a Korean man
would enter the military as a private and serve for 21 months. However, the people who pursue graduate
degrees in science and engineering are given an alternative to complete this duty through working as a
"Professional Researcher Staff'. This option exempts them from all military obligations if he works in
one of the pre-assigned companies for a minimum of 36 months upon graduation. For the foreign-
educated elite engineers, this means that they are forced to return to Korea to work in industry.
Members of this group who had to return to Korea and chose Company A typically became
increasingly frustrated at the company and began to seek alternative careers. If their return to Korea was
imposed by a military obligation, they were not required to work for the company more than three years.
This temporary obligation initially made it more palatable to work for Company A. But once they had
embarked on careers in Korea, their chances of returning to the United States were substantially lowered
except under very special circumstances.22 As a job destination, Company A is viewed as not yet on a par
with U.S. companies in terms of prestige and research quality. Meanwhile these elite engineers are aware
that moving to other Korean electronics companies is not a solution either. Thus they are left with only
two options: going into academia or switching to a different industry.
Moving to academia after working at Company A is not an option for many people. Quite a few
interviewees said that they would rather work in industry than academia, either because industry jobs are
2 0 Among the interviewees, there was one interesting case where a company-sponsored PhD chose to repay the
company the tuition he received, because he wanted to work in the United States.21 All the information comes from Military Manpower Administration website (Source: http://www.mma.go.kr).
22 In one case an interviewee's former professor in the United States founded a venture firm; he was recruited back
to the States to work for that company.
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more exciting or because the pay is better. The academic path is also constrained in that faculty job
openings are few and far between, especially at the schools that this group would be willing to work for.
A few interviewees speculated that there Company A attempts to discourage individual knowledge-
creation activities that would enhance their chances of academic employment, so as not to acquire a
reputation as a mere stepping-stone to academia. Consequently, elite engineers who were not bound for
academia tended to end up in non-engineering jobs very remote from their advanced training and their
initial passion. Among the alternative careers they chose or are currently considering are finance,
consulting, and even medicine and law.
Path 1. Elite Engineer with a Return Obligation
Korean academia:
-Limited openings
Frustration:
Return Obligation: -Difficulty of returning to the US
Work for Co npany A 
-No better option in Korea 
Prfeneorids
Abandonment of an
engineering career
The second path is the career pattern of those who were determined to remain in the United States,
influenced by their own or friends' experiences at Korean companies. These people did not have a return
obligation, and understood more clearly than most what it would be like to work in Korea. Their own
experience and/or that of others had convinced them never to work for Company A. Many of the
interviewees had had first-hand experience there before receiving their PhDs via summer internships,
short-term employment or fulfillment of their military obligations. These people typically expressed the
strongest preference for working at U.S. companies or research labs over returning to Korea. Even those
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who ultimately aimed at a faculty position in Korea said that in the interim they would prefer working for
a U.S. company over Company A because doing so contributes more to a successful resum6. From
Company A's perspective, this is a serious loss. In fact, elite engineers' previous working experience
would be very advantageous to both the company and the engineers. The company would have benefited
from their expertise, and elite engineers could have enjoyed low information cost when they seek career
options as they are familiar with the company. But exposure to the company is decidedly working
against the company's interests by actively pushing away smart people.
Path 2. Negative Past Experience
Elite engineer with work
experience at Company A and lo Resolve not to return to KoreaW
no return obligation L
Third, Company A and the large-firm-oriented industrial structure of Korea that it embodies curb
the entrepreneurial potential of elite engineers both directly and indirectly. The direct suppression takes
place--or so the interviewees claim-when chaebols stifle small companies and water down radical ideas.
Indirectly, chaebols discourage talented engineers from taking on the risk of starting a new company by
providing them an alternative-but far from satisfying-career option. Korean elite engineers are
different from their counterparts from other developing countries in this regard, as they have no fall-back
career options comparable what Company A provides. This pattern results in a lack of role models for
those with entrepreneurial ambitions, which in turn results in entrepreneurship's low social prestige. The
outcome is a vicious cycle, one factor reinforcing the others to drive out those who are serious about
starting a company within Korea's borders. After considering all the insurmountable drawbacks in Korea,
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these people would rather remain in the United States despite the cultural and language barriers they
encounter.
Path 3. Frustrated Entrepreneurship
Elite engineer with an
entrepreneurial idea
Once in Korea, abandonment of the idea due to:
-Adverse industrial structure
-A less risky, available, and reasonably acceptable career alternative
at Company A
-As a result, low social prestige
Decision to start a company in the US
Finally, a handful of interviewees intended to return, to become executives at Korean companies.
But even they thought that building prior career history in the United States would be far more beneficial
than returning to Korea promptly upon graduation. This significant point means that at least some elite
engineers feel compelled to spend what are apt to be their most professionally fruitful years outside of
their home nation even when they have a strong intention to return. This career track is the most passive
in nature; it essentially involves waiting for a Korean company to make an overture rather than actively
pursuing this goal. But it seems to remain a real possibility in the minds of elite engineers working in the
United States-nearly one-quarter of the interviewees among those working in the US alluded to this
path-and it is likely that many of the most talented and well-connected engineers will opt for it.
Path 4. Non-Returnees Opting for Executive Positions at Chaebol Firms
Elite engineer
who decides to
stay in the U.S.
temporarily
(10-15 ve ars)
A u wHope to be recruited by Korean
Accumulated work , chaebol companies as an
experiences in the U.S. executive
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All things considered, it is surprising that the presence of large and successful home-country
companies does not have a positive effect on that country's elite engineers, but in most cases quite the
opposite. Paths 1 and 3 are especially useful for understanding this phenomenon. In both scenarios, the
elite engineers could have better utilized their hard-earned knowledge were it not for Company A's
dominance and its success both at the individual level and for the home country's development.2 People
who are on the Path 1 waste their potential to create meaningful knowledge as professional engineers.
Path 3 results in the loss of the most transformative type of knowledge and job creation. In this regard,
the achievements of Korea's highly successful companies still fall short. Is there a way for them to
improve their strategy vis-a-vis the country's most talented and best-educated engineers?
7. Lessons: An Outlier Case
One couple's experience may illustrate how Company A could attract and retain elite engineers given
the right conditions and incentives. Thus this outlier case offers some significant insights on how the
company might arrive at a mutually beneficial equilibrium with elite PhDs. The two engineers, both of
whom had earned PhDs in electrical engineering and computer science at MIT, both joined Company A
as non-executives, though neither had a return obligation, and were satisfied with their careers.
The couple attributed their contentment primarily to their sense of doing meaningful work at the company.
In both cases their starting points at the company differed somewhat from those of the disgruntled
majority. The wife chose to work for Company A-1, a much smaller affiliate of the business group that
Company A belongs to. The husband was recruited by Company A, because of his research topic at MIT.
Company A-I specializes in producing optical instruments like cameras, semiconductor parts and
defense technology. It pales in comparison to Company A in terms of size, influence and prestige. It
2 In terms of knowledge utilization from the home-country perspective, Path 2 is superior to Path 1. If one sticks
with engineering, the possibility remains to contribute to home-country industry, if only by joining a scientific
diaspora that can indirectly support the home-country economy (Meyer & Brown, 1999).
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employed fewer than five thousand people in 2010, and its profits are much lower than those of Company
A. The wife nevertheless chose to work there because she suspected she would fit in better:
I really didn't want to go to Company A . I didn't like the competitive atmosphere there. And
Company A-1, they were really persistent about having an interview with me. . . . Although I went
there [for an interview] with an unwilling heart, I ended up really liking them; the atmosphere
there was so human. I still have this scene in my mind even to this day. The team leader [of A-i]
who walked over to do an interview with me asked, "Were you interested in robots from young
age?" That was actually the first time I looked at my resumi, and realized that there were so
many times the word 'robot' written on it. I liked robots from my elementary-school days, but
forgot about it as I started to be buried in so many different research areas... . Somehow that
scene remained in my mind; I thought about it on my way back home from the interview. Can this
company be the place for me? I was so thankful that the team leader could give such a personal
comment. He pointed out something about myself that I was not aware of If I ever go to industry,
I will pick this company, I thought.
This initial encounter suggested that she would be given opportunities for personal growth and
development at Company A-1 that would be impossible at Company A. And she was right. The
flexibility of a smaller organization, the greater visibility of individual contributions, a more laid-back
culture, and the smaller likelihood of a job-skills mismatch all contributed to her high job satisfaction.
I am treated so well in A-1. It is a small company compared to A. One hundred thousand versus
four thousand employees-so different. A-i really makes efforts to accommodate me. They think I
am a big deal. ... Company A is different. There are a lot of PhDs there, and many are from
prestigious schools.... They do not lack anything. But as for A-1, Ifeel there's a meaningful job
that I can do, that I can make a difference. Ifeel that the company should make more money and I
want to help. Among the 4000 employees, only 1400 are in R&D. And the core R&D people who
have PhDs are still a fragment of those.
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Meanwhile at Company A, her husband is regarded as special in that he was recruited for his
specific knowledge and training. The timing could not have been better. As he neared graduation and
began searching for a job, Company A happened to expand into an area that precisely overlapped with his
research topic at MIT. Thus he avoided the problem of job-skill mismatch. Instead, he feels that his work
is valued by the company and that he can make unique contributions doing research that interests him. In
the words of his wife:
As his graduation approached, it became clear there was no position that fit his specific research,
even if he went to Intel. . ... And at the same time Company A happened to start investing in his
research area. Before that, they said they would not do it because it was a technology that's too
forward-looking. But they overturned the decision and started to pursue it. So he had interview
with them. And after receiving the offer and working there, he really liked it.
8. Conclusion
The Korean electronics industry boasts stellar growth, but its future success in the competitive global
market is by no means guaranteed. China is in hot pursuit, fueled by massive financial resources from
global investors. And China is gaining competence in knowledge production as well. According to a
recent report from the Samsung Economic Research Institute, China has 1.6 times as many R&D
personnel in IT as does Korea, and their publications are 2.5 times as numerous as those authored by
Koreans. China also ranks second to the U.S. in the accumulated number of papers in the top 10 IT
academic journals, while Korea is in tenth place (Ryu, 2011). At this point, the decline of Japanese
electronics companies in the 2000s after Korean companies caught up with Japan in the marketplace
should serve as a serious warning.2 4
24 Japanese companies enjoyed 80 percent of the DRAM market at one point, but by 2009, the total joint operating
profit of Japan's nine largest semiconductor companies was only half that of Samsung Electronics.
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In particular, the suboptimal management of engineering talent is an issue that must be tackled
immediately. The ex-chairman of Samsung, Lee, Kun Hee famously proclaimed in 1993 that "One
genius can earn the living for one hundred thousand people." A 2003 newspaper article reported that Lee
had instructed Samsung's presidents "If you cannot get geniuses, then at least sweep in all the quasi-
geniuses you see." This directive stimulated competition to recruit top U.S. graduates (Choi, 2005). But
if Samsung and other Korean chaebols cannot offer career opportunities that are meaningful and exciting
to such talented prospects, all such efforts will be in vain. This is a suboptimal outcome for all parties:
the elite engineers whose talents go to waste, the company that fails to utilize them, and the national
economy that loses out on possible job creation and wealth creation.
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Tables and Figures
Table 1-1. Number of U.S. Patents, by Nation (excluding United States)
Rank Country Number of Patents
1 Japan 35501
2 Germany 9000
3 South Korean 8762
4 Taiwan 6642
5 Canada 3655
6 United Kingdom 3175
7 France 3140
8 China 1655
9 Israel 1404
10 Italy 1346
(Source: USPTO website)
Table 1-2. Number of Patents Held by Top 10 Korean Holders of
Assignee, 2005-2010
U.S. Patents, by First-Named
First-Named Assignee 2005 2006 2007 2008 2009 Total
Samsung Electronics Co. Ltd. 1569 2306 2583 3325 3394 13177
LG Electronics Inc. 461 683 665 774 1044 3627
Hynix Semicondutor Inc. 353 438 400 435 584 2210
Samsung SDI Co., Ltd. 109 150 301 415 411 1386
LG. Philips LCD Co., Ltd. 314 379 411 246 1 1351
(Individually Owned Patent) 215 257 189 195 217 1073
Electronics and Telecommunications Research
Institute (ETRI) 112 171 205 254 304 1046
LG Display Co., Ltd. 0 0 0 268 590 858
Samsung Electro-Mechanics Co. Ltd. 81 126 148 170 215 740
Dongbu Electronics Co. Ltd. 21 70 188 194 187 660
(Source: USPTO website)
Table 1-3. Korean and Taiwanese Immigrant Entrepreneurs in the United States, by Industry,
1995-2005
Innovation/Manufacturing- Computers/
Related Services Bioscience Communications Software Semiconductors
Korea 0.02 0.1 0.06 0.02 0
Taiwan 0.06 0.03 0.17 0.03 0.1
Ratio of
Koreans to
Taiwanese 0.33 3.33 0.35 0.67 0
(Source: Modified from Wadhwa et al., 2007, pp. 22-24)
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Figure 1-1. Conventional Wisdom: Virtuous Cycle
Figure 1-2. Professional Foreign R&D Professionals in the Silicon Valley Area, 1985-2000
(Source: Saxenian, 2006: The New Argonauts)
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Figure 1-3. Gross Sales, Top Global IT Companies, 2010 (in $ billions)
(Source: Money Today News, retrievable from
http://www.mt.co.kr/view/mtview.php?type=1 &no=2011012816170604195&outlink=1)
Figure 1-4. Number of Jobs at Korea's Electronics and Telecommunication Research Institute
(ETRI), by Year
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Figure 1-5. Number of Employees in R&D Positions at Samsung Electronics, by Year
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Figure 1-6. Number of Koreans with PhDs in Electrical Engineering from U.S. Universities, by
Year
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Figure 1-7. A Visual Representation of the Relative Size of the Career Destinations of Returnees
and Non-Returnees
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Chapter II.
Multinational Firms, Labor Market Discrimination, and
the Capture of Competitive Advantage by Exploiting the Social Divides
1. Introduction
Women and ethnic minorities are frequently discriminated against in the labor markets of both
developed and emerging economies, particularly when it comes to management positions (Brinton, 1989,
1993, 2001, 2007; Eagly and Carli, 2007; Estevez-Abe, 2007; Shirahase, 2007; Hewlett and Rashid, 2010;
Mun, 2010). Such discrimination often takes the form of policies that have the real effect of perpetuating
discrimination (Rosenbluth, 2007); it is also embodied in the actions of male purchasers and supply
agents who prefer to deal with other men, and those of senior male executives who impose a glass ceiling
on women's advancement to senior management (Brinton, 1993; see edited collection by Rosenbluth,
2007). Multinationals entering such markets must decide whether to aggressively hire and promote the
excluded group, thus reaping the benefits of their underutilized talent, or to conform to local practice and
avoid provoking bigoted policy makers, executives, purchasers, and/or supply agents (Hewlett and Rashid,
2010).
Prior organizational theory on multinational enterprises asserts that multinationals' foreignness is
a clear liability, a key component of which is non-inclusion in and often ignorance of local networks in
the markets in which they operate (Hymer, 1960/1976; Zaheer, 1995). In order to counteract the liability
of foreignness, multinationals have been predicted to err on the side of local isomorphism in terms of
25 This is a co-authored paper with Professors Jordan 1. Siegel (Harvard Business School) and B-Y Cheon (Hanshin
University).
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social practices (Zaheer, 1995: 342), including most human resource management practices because they
are typically the subject of strong local conventions and norms (Rosenzweig and Nohria, 1994: 231, 233).
But a separate literature on the economic theory of labor market discrimination, starting with Becker
(1957/1971) and using formal modeling and the U.S. example of the pre-civil-rights-movement era,
suggests that firms might be able to enjoy a profit advantage by exploiting the bigotry of their peers and
hiring the excluded group. That literature, though lacking strong empirical evidence on its profitability
prediction, tends to predict opportunities engendered by being an outsider and actively exploiting bigotry
embodied in certain networks' social consensus (Becker, 1957/1971). Our study challenges the
organizational theory literature by building on theoretical insights drawn from the labor market literature.
We here have attempted one of the more rigorous tests ever conducted of the profitability
prediction of the economic theory of labor market discrimination. Previous empirical work on this
question has often lacked clear empirical results, and much of the empirical work has lacked panel data or
the use of firm fixed effects to control for unobserved heterogeneity. Not only is dispositive evidence
lacking on the general benefits of hiring excluded groups; there is also little or no evidence on the profit
benefits or liabilities to multinational firms of actively hiring and promoting excluded groups in foreign
labor markets. Also, prior studies of discrimination and profit effects have often focused on factory
workers; we believe, however, that the effect of gender discrimination on firm performance may be more
overt in the ranks of management, where hiring an excluded group like female middle and senior
managers can have a direct impact on overall strategy and operational capabilities.
The ultimate goal of our study is to contribute to the organizational theory of the multinational
enterprise by testing whether the significant competitive opportunities of the multinational include
scanning the host-market social landscape, identifying social schisms in the labor market, and exploiting
such schisms by actively hiring and promoting members of the excluded group to positions of
management responsibility.
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2. Literature Review
The principal contribution of neo-institutional theory has been to show that organizations, in
order to survive and grow with the help of outside resources and certification, are often legitimacy-
seeking and not solely efficiency-maximizing. In order to gain legitimacy, organizations find that they
must conform to the social patterns and behaviors of dominant actors in their environment. The neo-
institutional literature, with its focus on the multiple institutional pressures toward conformity with local
norms that legitimacy-seeking firms face (Meyer and Rowan, 1977; Meyer and Scott, 1983), has
elucidated the role of multinationals in forcing their own suppliers to adopt ISO quality certification
(Guler, Guilldn, and Macpherson, 2002) and the role of the state in mandating local practices in
preference to global business practices (Guill6n, 2000). Thus the neo-institutional literature has shown
that the state and powerful actors can mandate certain local practices as a condition of doing business,
support the dominance of locally divergent organizational forms (Orrd, Biggart, and Hamilton, 1996;
Aguilera, 1998; Biggart and Guill6n, 1999; Guillen, 1994, 2001), and even help prevent the pressures of
globalization from changing locally dominant practices and organizational forms (Guillen, 2001).
There is a gap in the theory, however, when considering an important dilemma frequently faced
by social outsiders in numerous institutional environments: a generic outsider must decide whether to
conform to locally institutionalized norms that embody a social preference or social schism at the expense
of a particular group, where the excluded group represents an underutilized talent source and thus a
potential source of competitive differentiation. Jepperson and Meyer (1991) pointed to the role of the
state in legitimizing certain norms and coercing firms under its jurisdiction to follow them. In the
international context, the state's role has been confirmed by Hamilton and Biggart (1988). But what does
the outsider do when a broad set of socially influential private actors acts through the state and the state's
powers of policy enforcement to perpetuate a system in which women, or any other social group, are
discriminated against in the local labor market? The specter of the state perpetuating a system of
65
discrimination is not far-fetched. In recent years, a multidisciplinary group of political scientists, political
economists, and sociologists has argued that the state, via a system of policies and policy-enforcement
actions, has acted to maintain the exclusion of women from the managerial labor market in a number of
emerging economies and even in the advanced economy of Japan (see edited collection by Rosenbluth,
2007). The reason why socially powerful groups would use the state to perpetuate the exclusion of
women is not esoteric. Doing so maintains privileged opportunities for males, or anyone in the dominant
political coalition, to monopolize senior positions in management; it also maintains a system in which the
excluded group is a potentially cheap source of lower-level production labor outside the sphere of
privileged workers with legally mandated job protections.
A central insight of neo-institutional theory is that firms often need the legitimacy conferred by
socially powerful actors in the economic environment just as much as they need efficiency. But what
should outsiders do if the socially powerful actors exhibit a social bias that is clearly inefficient from the
firm's perspective? The bigotry of the dominant group is reinforced by lax-to-nonexistent enforcement of
discrimination laws, and by prevailing beliefs that males are better suited to leadership and that a
homogeneous male leadership team is efficient because of the shared male drinking culture and/or shared
experience of military forms of organization. Perhaps multinationals are potentially advantaged by the
realization that, by virtue of being foreigners, they will never gain full legitimacy from the socially
powerful actors. Perhaps, therefore, they should sometimes seek to exploit the biases of the socially
powerful actors in order to gain competitive differentiation. The potential exists, too, for seeing a gradual
progression toward a new meritocratic equilibrium, and for establishing oneself as an employer of choice
for a new generation of socially powerful actors likely to assume political power, rewrite policies, and
change enforcement norms a decade or more in the future.
Organizational theorists, particularly some neo-institutionalists, have emphasized the difficulty
for multinational firms of navigating the often-conflicting institutional demands, norms, and pressures of
multiple markets (Ghoshal and Westney, 1992; Morgan et al., 2001). We still know little about how
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multinational firms can best deal with dissimilar labor-market institutions and norms, despite earlier calls
for research on this question (Rosenzweig and Singh, 1991), though a recent natural experiment
conducted by Siegel and Larson (2009) suggests that flexible intermediate adaptation can overcome most
such institutional conflicts.
Within the international business literature, scholars of organizational theory have emphasized
multinational firms' "liability of foreignness." Hymer (1960/1976), widely credited as the father of the
global strategy/international business literature, noted the "difference in treatment because of nationality"
(1960/1976: 29) that multinationals face when they venture abroad, due to "discrimination by government,
by consumers, and by suppliers" (1960/1976: 34), and their unfamiliarity with how the country really
works (1960/1976: 34). Zaheer (1995), expanding on what Hymer called the disadvantages of being
foreign (1960/1976: 43), coined the term "liability of foreignness," subsequently used frequently in the
literature. This alleged liability arises in part from being unembedded in local social networks, from
lacking integration with the local information network (Mezias, 2002), and from what Zaheer (1995)
called lacking roots, compounded by foreign firms' lack of overall legitimacy in the host environment.
The principal theoretical lesson of this literature is that the multinational is an outsider without roots, and
that being alien to the local social network is a performance liability (Zaheer, 1995).
It is worth at least briefly noting here that an altogether separate literature on status and
conformity states that those with low status have the ability to act against norms without further hurting
themselves (Phillips and Zuckerman, 2001). Edman (2009) has proposed that foreign companies are
essentially outsiders without status and without expectations, and therefore they can afford to go against
host-country business models. It is important to note just how much Edman's hypothesis goes against
one of the core beliefs of the international business literature, namely that foreign firms are frequently the
subjects of nationalism in a large number of countries and do in fact worry a great deal about not being
seen to go against host-country expectations of how they conduct themselves in terms of core business
practice such as who to hire in positions of leadership. That said, we find convincing the argument that
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foreign companies have increased leeway in some areas, such as bringing in a new business model as
Edman documents for multinational banks entering Japan. Yet we have seen through two years of
fieldwork that multinationals likely do not have increased leeway to go against core principles of
appropriateness when it comes to culture and gender. Such principles go to the very heart of the
society's ideas of roles and responsibilities, and of the allocation of power. If multinationals are seen
subverting the society's beliefs about the appropriate role of women, then those multinationals face a
potential for a backlash from a variety of disparate but influential societal actors, including regulators,
customers, business partners, and male employees.
Thus, while this study ends up concluding that multinationals have the ability to go against norms
about female leadership, multinationals clearly do identify a serious backlash. Rather it is because the
net benefits to these multinationals from employing female managers ends up outweighing the real
backlash from male elite networks. Multinationals are not exactly low-status actors, as they have
profitable business models that allow them to extend their business into South Korea, and they have much
to lose or gain by the treatment from male elite actors in the host market.
That backlash, as we found out from fieldwork carried out when the first author visited Seoul
repeatedly over the course of two years and as the second author resided in Seoul for a year, can come
from male employees who refuse to be cooperative with a female boss, from male customers and male
business partners who prefer male bonding rituals like drinking, and from male regulators who prefer to
exchange favors with those they are most familiar with and can most easily trust. As examples of this, we
were told in interviews of the male employees who refused to be cooperative with a female boss and even
in some cases asked to be reassigned; of the female senior manager who was derided as a "lunch box" by
male businessmen when going to a bar in which a great deal of business of conducted; and of
conservative male regulators who preferred companies with male managers. Being conformist clearly
buys labor peace and some reduced discrimination from many male regulators, business partners, and
customers, and thus it is not the case that there are no payoffs to conformity (Phillips and Zuckerman,
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2001) in the case of the multinational firm and core cultural practice. Indeed, worries of a "World War III"
inside and outside of the organization were common. According to the senior manager of a European-
owned executive-search firm that advised both Korean and multinational clients in Seoul, "There are
clients who know there will be World War Three if they were to hire a woman above a certain level in the
organization. Then you get gender-bias decisions being made" (interview by first and second authors,
August 19, 2009). Even those who did much to employ female managers feared publicizing it. As one
regional executive of a Western healthcare multinational put it, "We have a large number of female
managers in our Korean organization, but we would not advertise it for fear of offending local men. It is
not something that we publicize" (interview by first author, October 21, 2010). Thus, this is also not the
type of situation in which the multinational faces no costs to being foreign (Nachum, 2003).
Therefore, it is an empirical question as to whether the net benefits to employing female
managers outweigh the backlash from male elite actors. To preview our theoretical argument,
multinationals are more aware of the opportunity than locals because they remain at least partially
removed from network reciprocity obligations within Korean male elite networks and/or they are
removed from the local belief system about the superior efficiency of homogeneous male leadership
teams. This fact also serves to explain why the Japanese multinational may be seen to occupy an
intermediate role between domestics and Western multinationals. They will be shown to employ
significant more female managers than domestics, but less than Western multinationals. In interviews,
we discovered that the major reason for this was that while they carried the belief system, they were
distant from the local network obligations of reciprocity that enforce the belief system. This led them to
begin to experiment in the 2000s with employing female managers.
Thus, in concluding this section, we reject the idea that foreign firms are low status and that
therefore they can afford on that basis to be deviants. Instead, we will argue that foreign firms have to
carefully outweigh the potential benefits of female managerial hiring against the expected and not
infrequently encountered backlash from some economically important societal actors. It is the fact that
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there is a tradeoff in which likely gains of underutilized talent are weighed against uncertain backlash
makes this problem empirically interesting. It is interesting that while multinationals are more likely to
hire female managers, a large percentage still do not hire any for fear of a local backlash. That was seen
in an interview we had with the CEO of a European multinational. Even some multinationals eager to
take advantage of the opportunity appeared to have been deterred from doing so by their local Korean
managers. "Gender balance presents us with a nice large vein of talent that we can no longer ignore.
Women have done unusual things that help them think differently about the same problems. They have
had a career path and are a resource that has not been appreciated in Korea," the CEO of a European
multinational told us. He then added, "I thought that I would hire a senior female manager in Korea, but
my local management told me that women are not taken seriously by our customers" (interview by first
author, October 14, 2009).
A separate body of literature examines the apparently remote question of why a competitive
market would exhibit racial or gender discrimination. Becker's (1957/1971) economic theory of
discrimination posited that discrimination is a consumption good of the firm's management, and that the
firms that discriminate are those willing to pay more than the prevailing market wage (or to accept less
than the market-available talent level) in order to employ only members of the favored demographic
group. By this reasoning, firms that discriminate should experience lower profitability, and the firms that
actively hire and promote the excluded group should enjoy higher profits. Over time, bigoted
management should be selected out of the market as non-bigoted competitors either capture their market
share directly or buy them out at a premium. Becker (1957/1971) pointed out that his predictions would
not always hold, since firms that exercise market power, whether through government-endowed
monopoly, government-enforced limits on foreign entry and competition, or firm-specific resources and
capabilities, will fear rivals less and be more willing to pay the price of discriminating. Becker also
predicted that unions would be more likely to push firms to discriminate against minority groups and
women, an argument that may be an artifact of the 1950s-1970s era in which he was writing.
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One of the more intellectually provocative predictions of this literature is that a profit opportunity
may arise from hiring the excluded group, but the literature is so full of contingencies as to be unclear in
its ultimate prediction. First of all, will discrimination even lead to lower pay for the excluded group?
Becker originally predicted that it would, but later authors asserted that Becker's theory was really about
segregation; in a competitive labor market, they argued, there might be firms populated by only one group
or the other but their wages would be similar. But if there are differences in wages, or if discrimination
primarily arises from senior employees with a personal incentive to preserve an economic boycott of the
excluded group, or if the excluded group has a uniquely high level of productivity or a unique ability to
identify market opportunities, there should be a profit difference. Over time, however, the profit
difference should be competed away, unless one of the numerous contingencies proposed in the literature
prevails: adjustment costs (Arrow, 1972, 1973), or the ability of monopolists to print money and avoid
paying a penalty for discrimination (Becker, 1957/1971), or agency costs as senior employees perpetuate
discrimination for selfish motives contrary to the interests of the firm's capital suppliers (Becker
1957/1971), or customer pressure on firms to discriminate (a point argued by Becker but later dismissed
as unlikely to significantly affect an entire economy because a large proportion of jobs is hidden from the
end customer).
One deficiency of the theory is that it is solely economic in its reasoning about social
discrimination: it ignores the predeterminants of the preference for discrimination on the part of many
capitalists in many countries. Why would the vast majority of Korean companies avoid hiring or
promoting a single female manager? Becker (1957/1971) would credit a mere taste or dislike, but
drawing on organization theory, economic sociology, anthropology, and history reveals a widespread
popular belief in the efficiency of the homogeneous dominant group in the labor market.
South Korea is representative of a large set of countries where the dominant ideology states that
men are better suited for corporate and political leadership (King and Mason, 2001), but also where
women have in the past two decades already broken the barriers into just about all if not all management-
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relevant educational fields (Hewlett and Rashid, 2010). What limits female access to leadership positions
across numerous cultures in the developing world (plus Japan and at least some other advanced
economies) are societal rules pushing many women to marry young and leave the professional workforce
(Morrison and Jntting, 2004; Rosenbluth, 2007). Restrictive inheritance norms found across developing
countries, along with the practice of dowry that is still found in some developing countries, also
effectively impede women from more frequently assuming roles of economic significance (King and
Mason, 2001; Morrison and Jutting, 2004). Other social norms that are discriminatory are only slightly
more subtle. In Latin America, a social norm revolving around the aggressiveness of males-including
using their economic power to hold women back from leadership aspiration-is glorified in many parts of
society, including elite culture, through the so-called culture of machismo (Sara-Lafosse, 1998; King and
Mason, 2001). Even in the U.S., Powell et al. (2002) show through survey evidence that gender
stereotyping holding that women cannot be effective managers continues to be persistent. What is
striking is that at the same time these cultural barriers persist to impede female managers' advancement, it
is a striking phenomenon just how universal women's rise to educational attainment has been since 1990.
As noted by Hewlett and Rashid (2010: 2) in a recent practitioner-oriented article on female talent, fully
65 percent of college graduates in the United Arab Emirates, 60 percent in Brazil, and 47 percent in China
are women. In the Korean context, the educational glass wall started falling in 1990 as part of a global
phenomenon in which democratization leads political actors to try and incorporate excluded groups by
first extending educational access (Ramirez, 1987; Bradley and Ramirez, 1996; Meyer et al., 1997).
Thus, to take the example of South Korea, this is a country which is representative of a large
number of countries in its traditional belief that men are better equipped for positions of leadership (Slote
and De Vos, 1998; Li, 2000). South Korea belongs to the group of nations-along with China, Japan,
Taiwan, Vietnam, and Singapore-known as the Confucian Core, where Confucian-inspired beliefs are
still taught and practiced in everyday social life. As Tu (1998: 5) has observed, "East Asians may profess
themselves to be Shintoists, Taoists, Buddhists, Muslims, or Christians, but rarely, if ever, do they cease
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to be Confucians." Confucianism did not invent gender bias in East Asia (Li, 2000); some scholars have
pointed out that Confucianism overlaid regard for integrity, education, caring, and good governance on
pre-existing social biases (Chou, 1998). The fact remains that Confucianism is an ethical system through
which restricted female roles have been reinforced by male elites (Hall and Ames, 2000). Confucius
states in the Analects that King Wu of Zhou had nine male advisers and one female adviser, but remarks
that fortunately there was plenty of male talent in the society and thus the single female should not really
be counted among the king's advisers (Li, 2000: 3). Deuchler (1992) and Duncan (2000) discuss how,
immediately prior to the widespread adoption of the conservative neo-Confucianism in South Korea,
women enjoyed equal inheritance rights and equal roles in the all-important ceremonies of ancestral
worship. Women were even occasionally societal leaders during the Shilla dynasty (Duncan, 1998: 86).
During the Goryeo dynasty (918-1392), women not only continued to possess equal inheritance rights,
but also could desert an incompatible husband, divorce, and remarry without any social stigma (Deuchler,
2003: 143). While Confucianism was not directly responsible for the extreme restriction of women's
social and economic role that occurred after 1400, its gender-related precepts were used during the 1392-
1910 Joseon dynasty by male elites to gradually restrict women's role in the public sphere (Deuchler,
2003).'
Paradoxically and perhaps inadvertently, Confucianism also helped plant the seeds of women's
recent re-emergence in public life and questioning of traditional ideas about women. While Korean
democratization was instrumental in encouraging expanded access to education, the seed of women's re-
emergence in public life was likely aided by the traditional encouragement of female access to books and
study. Both Confucius and Mencius were home-schooled in ethics and historical writings by their
mothers, and their writings explicitly assert that women should be allowed to study and to attain self-
26 We adopt the contemporary method of Romanization of Korean words in this paper (with this method formally called "Revised
Romanization" and put into practice during the administration of President Kim Dae Jung in July 2000). When referring to the
Joseon dynasty, Joseon is alternatively spelled Chos6n in the McCune-Reischauer transliteration method. Also, in the Korean
language, the managerial titles chajang and bujang stay the same when going from singular to plural (except that a Korean suffix
may be attached at the end). To make ourselves more readily understood to an international set of readers, when referring to the
plural form of chajang and bujang, we use "chajangs" and "bujangs" in English writing.
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awareness through access to books (Li, 2000). Confucianism also assigned certain specific powers to
women: financial management of the home, home management, and deciding the future of the children
(Cho, 1998). Already as of the early to mid-1990s, South Korea did not lack eligible female graduates of
business schools, engineering schools, economics departments, and foreign-language departments.
Numerous female managers whom we interviewed spoke proudly of the fact that Korean women had
significantly increased their advancement through meritocratic competition as judges, prosecutors, civil
service officials, and even military officers during the succeeding decade. Female advancement in these
aforementioned and formerly almost male-only professions was occurring on a vast scale. Fully a quarter
of all active Korean judges were women by the end of the succeeding decade (Lee, 2010).
To return to empirical explanations for the norm of homogeneous male leadership groups, the
second justification offered by Korean executives we interviewed-also articulated in historical Korean
writings-is that male life experience is unique and that homogeneous male groups are efficient at
drawing on that experience when organizing economic life. From this perspective, shared understandings
and beliefs arising from the male life experience, including compulsory military service, equip men to
absorb a set of command-and-control practices and to understand tacitly how to act most efficiently as a
group; when the leader makes a decision, for example, everyone needs to pitch in to achieve the objective
(Janelli, 1993). Thus a homogeneous group of Korean men can draw on the organizing practices of the
military to get things done without delay (Kearney, 1991), whereas women without military experience
may suffer from a culture clash and may lack the requisite know-how. This belief calls to mind the
findings of sociological studies on social homophily and its potential contribution to employee
satisfaction (Blau, 1977; Nielsen, 1985; O'Reilly, Caldwell, and Barnett, 1989). Thus, though economic
theory ignores mass ideology about the hypothetical efficiencies of male homogeneity in leadership
groups, the fact that much of Korean society largely believes in the empirical truth of this ideology
renders the debate about whether or not it benefits companies to hire women and minorities both
intellectually interesting and potentially socially meaningful.
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Perhaps unsurprisingly, there is no consistent and rigorous empirical evidence. Prior results
testing the profitability prediction of the economic theory of discrimination have been mixed. Some
executives we interviewed mentioned a short article in McKinsey Quarterly (Desvaux, Devillard-
Hoellinger, and Meaney, 2008) reporting that among 101 U.S. (and possibly other western) companies,
those with at least three female executives were likely to be better managed, a finding that in turn
correlated with better financial performance and valuation. While suggestive, the sampling criteria are
unclear and the pairwise correlations lack statistical rigor and do not control at all for unobserved firm
heterogeneity.
In the academic literature, the evidence is also surprisingly inconclusive. One set of studies
examines whether realized pay discrimination in the United States increases or decreases with monopoly
power and trade competition. Ashenfelter and Hannan (1986) found that monopolistic U.S. markets
exhibit more gender discrimination. Within those monopolistic markets, most firms (even those with
relatively less market power) discriminated against women. Black and Brainerd (2004) used U.S. data to
show that industries with growing exposure to global trade exhibited less gender discrimination over time.
Another set of studies examined whether the realized pay discrimination differential in labor
markets is primarily due to productive differences among groups or to actual discrimination. Here the
evidence has been especially mixed. Hellerstein and Neumark (1999), using data from Israel, attributed
most of the pay differential to productivity differences, not discrimination. But the same year Hellerstein,
Neumark, and Troske (1999) used the Worker Establishment Characteristics Database to find evidence of
gender pay discrimination in the United States.
A third set of studies has examined whether any performance benefits result from hiring excluded
groups across countries. Deszo and Ross (2009, 2012) reported that having a female CEO had a negative
effect on corporate performance among U.S. companies, but that having a top-five female executive had a
positive effect when U.S. companies that chose not to report R&D expenditures were excluded. Appold,
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Siengthai, and Kasarda (1998) relied on self-reported financial data on a sample of 91 companies with
data on demography for "supervisory" positions in Thailand in the mid-1990s and found that foreign
firms had fewer women in supervisory positions than local Thai firms and that having more women in
supervisory positions had no significant effect on return on assets. With publicly audited financials,
more detailed demographic data on management levels, and a much larger and nationally representative
sample of firms, one wonders what the demographic difference and performance implications might have
been. Similarly, other authors such as Adler (1993) have predicted that foreign multinationals would
benefit from hiring women but had to rely mostly on anecdotal performance evidence to frame their
predictions. Szymanski (2000) in turn showed that English soccer-league clubs with a higher proportion
of black players outperformed other clubs on the playing field, even after controlling for the wage bill.
The latter finding is an encouraging result for our study, but the question remains whether sports-league
owners are all profit maximizers or whether some view their clubs as a consumption good and are thus
more willing to pay a profit penalty for discrimination than is typically the case in other parts of the
global business world.
Most other studies have findings in the predicted direction but with less than dispositive results.
Smith et al. (2005) find that, in the presence of fixed effects, there is no statistically significant effect of
female senior management on firm performance among the 2,500 largest Danish firms during 1983-2001.
It is unclear whether that non-result is due to the study taking place in Denmark, a country known for its
nearly world-leading high level of egalitarianism (Siegel, Licht, and Schwartz, 2011). Hellerstein,
Neumark, and Troske (2002) found cross-sectional evidence in the United States of a profit benefit from
hiring women at firms in industries with product market power; they also found that firms that
discriminated against women were punished over time with lower growth or buyouts by
nondiscriminators. The remaining question here is whether the cross-sectional evidence would be robust
to a panel analysis with firm-level fixed effects. Also, the result that the profit benefit was greatest in
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industries with product market power actually contradicts one of the primary predictions of Becker's
theory and of Ashenfelter and Hannan's (1986) prior empirical result.
From Japan, on the one hand, we do observe prior empirical evidence on demography that is
relevant and encouraging for our study. Foreign-owned firms in Japan appear to have higher average
percentages of female employees and lower average pay gaps between their overall male and female
workforce. In the sociology literature on labor mobility, Ono (2007) presented evidence from a survey of
10,406 Japanese workers from larger cities indicating that Japanese women are more likely to work for
foreign firms. A small sample of Japanese female MBAs reported in interviews given to Ono and Piper
(2004) that they perceived fewer gender-based career obstacles in foreign firms. Ono (2010) found that
among stock research analysts writing columns in the Nikkei Financial Daily between 2000 and 2007, the
female stock research analysts were more likely to be working for foreign investment firms. Also, among
10,406 Japanese workers surveyed by Ono (2007), those women working for foreign-owned companies
reported annual earnings that when tabulated were shown to be 28 percent lower than men working in
foreign-owned companies, whereas the reported gender pay gap among those working for domestic
Japanese firms was 43 percent. Ono and Odaki (2011) showed in a large-sample demographic analysis of
one million Japanese workers using government data from the year 1998 that there was a lower average
pay gap between women and men in foreign multinational subsidiaries in Japan compared to local
Japanese firms.
Yet we, on the other hand, do not yet know if women working for foreign multinationals are more
likely to break through the managerial glass ceiling in Japan and if promoting women to senior
management has performance implications. No study in Japan to which we are aware has analyzed the
effect of female management participation on corporate performance (with or without a useful control
variable for overall female representation, since some bigoted male executives are known to block the
hiring of female managers but still to prefer women in lower-level factory and administrative support
jobs). The one known study from Japan analyzing the effect of female workers on corporate performance
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in Japan had inconclusive results. Specifically, Kawaguchi (2007) found a profit benefit from having a
higher proportion of female workers in Japan in the 1990s, but the firms that hired women did not grow
faster over time and only 5 percent of the profit effect was due to gender discrimination. The remaining
question about this study draws on Houseman and Abraham (2001), who showed that female workers in
Japan were significantly more likely to be temporary workers. Thus it could be that the profit benefit
attributed to the proportion of female labor in Kawaguchi's study was conflated with the effect of an
increase in temporary workers as a percentage of all workers. This interpretation would be consistent
with Kawaguchi's (2007) finding that most gender discrimination in Japan flows from productivity
differences, not discrimination, although the effect of gender discrimination could increase once one
controls for the effect of temporary workers. In summary, there is evidence suggesting a profitability
effect, but prior studies have all had limitations and as a result there is no consensus about the size or
importance of the profit effect in global business.
In any market with persistent discrimination, the actor most unfamiliar with prevailing societal
ideology and unaffiliated with formative institutions like the military should be the most likely to
recognize the profit potential of aggressively hiring and promoting talented members of the excluded
group. Therefore we predict:
HI: Multinationals will be significantly more likely to hire and promote the excluded group.
H2: Multinationals will be significantly more likely to implement practices that support the hiring and
promotion of the excluded group.
We know, however, from the economic theory of labor-market discrimination that multinationals
are not unique in their ability to derive an advantage from hiring an excluded group. Therefore, to the
extent that there is a profit opportunity in hiring an underutilized pool of talent, then all firms, foreign and
domestic, that recognize the opportunity should be able to derive a performance benefit from doing so.
Therefore we predict:
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H3: Firms, both foreign and domestic, that do more to hire and promote women to positions of
managerial responsibility will see higher levels of profitability.
3. The Korean Context
We conducted lengthy interviews with an extensive set of female managers, aspiring female
managers, HR managers, CEOs, a former prime minister, and former President Kim Dae Jung, who
agreed to an interview in what turned out to be the last month of his life. "I believe foreign-owned
companies have less gender discrimination and put more focus on people's individual qualities regardless
of gender... . Domestic companies have more of a male culture," former President Kim observed. He
continued:
To address that problem will take some time.... More and more women are successfully passing
the high government official examinations, and females are very active and visible among
government officials these days. In fact, a majority of those passing the high government exam
and the bar exam are now women. There are now many women as prosecutors and judges. Also,
even in the household economy, wives are the main players. Usually a man's salary is wire-
transferred through Internet to the wife's account and so the man has to get an allowance from his
wife" (interview by first author, July 4, 2009).
As the former president acknowledged, large numbers of women in the Korean labor market have
demonstrated talent. Yet the vast majority of domestic companies do not have a single female manager.
Multinationals are significantly more likely to have female managers; these individuals are almost always
Korean women, not transferred non-Koreans. (Non-Korean female managers in South Korea are
extraordinarily rare. We have compiled an exhaustive list of this small group and interviewed many of
them via snowball sampling.)
Early on, we ruled out the possibility that enforcement of nondiscrimination laws was a
significant factor in gender hiring. We found, in fact, that both lawsuits and prosecution involving gender
discrimination were exceedingly rare-the list we compiled, which we believe to be complete, consists
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of fewer than 15 cases since 1987-and that in some cases women suffered notable losses in court. The
judge in the National Agricultural Coop case stated in his opinion that the company's dire need to reduce
its workforce justified targeting women for layoffs. In an ongoing case involving a large Korean business
group, Lee Sun Yi, the certified labor attorney representing the plaintiffs stated that, despite evidence
suggesting that women earned only 65 percent as much as their male counterparts, the judge was likely to
favor the employer because of its economic importance to the country: "As Hyosung is a large business
group, the court is more sensitive towards the company than otherwise would have been the case. They
believe they have to consider how their business interests may be affected-the company is too big and
significant for them to ignore such concerns" (interview by second author, May 27, 2009). Some judges
acknowledged that women had suffered discrimination but awarded them little or no compensation.
Another question was whether public image was forcing even otherwise bigoted employers to
hire women. We found, first, that it was extremely rare for companies to publicize in any way that they
had recently hired or promoted women; Samsung Electronics was one of the few exceptions. Further, we
found male executives who were happy to explain why they did not have a single female manager. "I
have no female managers. I tried having a female manager, and I would never do it again," said the CEO
of a financial-sector firm. "I found that women are limited by emotional decision-making and that it
causes problems. Maybe I might appear tomorrow in the newspaper as a chauvinist, but that is my real
thinking" (interview by first author, October 14, 2009).
The female managers we interviewed told numerous stories of the adversity they had had to
overcome. While some might expect female managers to be segregated in HR, we found female senior
managers in every function, including operational heads overseeing large numbers of male blue-collar
staff. One manager's story was typical: "One time the manager at the factory was at a dinner function and
asked me if I would like to know what my name is at the factory. He said, 'Big Boobs.' There is a very
high female turnover rate at that location. There was a female manager there who quit quickly because of
sexual harassment" (interview by first and second authors, October 12, 2010). Numerous female
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managers remarked on the high cost of child care in Korea, and said that they were able to progress in
their careers only because they had remained childless or arranged for their mothers to raise their children.
The most senior multinational executives we interviewed were all aware that most local firms had
no women in senior management. The head of HR for a foreign multinational reported: "When we do
recruiting, typically female applicants have better qualifications in terms of standard measures..... So do
females prefer us? Yes. Because males can target more broadly [to local companies] than women when
looking for jobs" (interview by second author, January 6, 2010). And the head of HR management for
Sony Korea observed: "Females understand Sony is a really good company for females.... I want to
share my understanding for this issue as follows. At first I will say that female employees of Sony Korea,
including managers, are relatively more competitive [higher-performing] than males. It is because of, one,
local companies prefer males over females, and two, females have less opportunity in local companies"
(interview by first author, January 10, 2010).
The same senior executives of multinational subsidiaries characterized local bigotry against
women as universally apparent to multinationals. Furthermore, they acknowledged making a deliberate
choice to try to exploit local bigotry. Of course, they were motivated in part by their awareness of the
importance of attracting the best talent, but such decisions entailed weighing hiring choices against the
impact of flouting the preferences of bigoted local customers, business partners, fellow executives,
regulators, and policy makers. Consider the example of the previously quoted CEO of a European
multinational. He delivered a speech extolling the opportunity to hire underutilized female talent, but
then acknowledged in an interview that he had chosen not to hire a female executive at his Seoul office
because local managers told him that customers were too bigoted to deal with a female. Even a
progressive local firm with a female second-in-command experienced such pressure. "When we
interview new job applicants, if we were to select only based on the score, we would have only women,"
this female leader told us. "We are up to 46 percent women. The problem is that the 40- and 50-year-old
managers and customers on the outside are often men who are used to dealing only with men" (interview
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by first author, October 13, 2009). In short, both interviewees knew that women are an underutilized
source of talent, but both cited the difficulty of hiring and promoting women at senior levels given local
prejudice and cultural norms.
The aggressive hiring and promotion of women to senior management by foreign multinationals
is in part motivated by a calculation that the talent utilization outweighs the outsider liability of going
against dominant local cultural norms. It is based on a relative prioritization of the competitive
opportunity to exploit the bigotry of locals. The multinationals that make this calculation to aggressively
hire and promote the excluded group often end up putting in place practices that go far beyond what is
done in the home market. For example, the head of a major U.S. technology company's subsidiary in
South Korea stated, "I just implemented a new plan. Let's say that we have 20 open managerial positions
this year. When a male is hired over a female, [the hiring manager] has to send me an e-mail for
clearance" (Interview with first author, January 19, 2010). And it is not the case that they are just a little
more aggressive in South Korea than at home. Many of the Japanese multinationals had no or almost no
female representation in management at home but yet had significant representation in South Korea, as
will be discussed in detail in a later section of this paper. Even many of the heads of U.S. and European
multinationals stated that the opportunity to exploit the bigotry of locals either caused them to make
efforts they simply chose not to make at home, caused them to have women at senior levels they never or
almost never had at home, or else caused them to be far more aggressive in Korea than they were at home.
Thus, exploiting the bigotry of locals is often a part of the calculus, even if it is not always the sole reason
for hiring women.
4. Data
We utilize two unique data sets from South Korea, a country that is representative of a wide set of
emerging economies and some advanced economies for its level of gender discrimination. Across a
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variety of related dimensions measuring the extent of gender-based disparity in the labor market, South
Korea is actually disturbingly representative of a large number of peer countries, both most emerging
economies and some advanced economies. To see that South Korea is not an outlier but rather a
remarkably representative country case, one can focus on the available, comparable cross-country data
about female participation in the overall workforce, female participation in professional positions, and the
overall wage gap between women and men. For purposes of comparison, we focus in on the year 2005,
given that it dovetails with the start of the sample time period for this study.
First, in terms of labor market participation, while South Korea's female labor participation rate
was 50 percent in 2005 according to the World Bank's World Development Indicators (WDI) database,
that ranks South Korea just below the median of 52 percent, above Japan (48.4 percent), above Spain
(45.6 percent), Italy (37.7 percent), and Belgium (45.7 percent), above a wide cross-section of emerging
and transition economies in Latin America, Africa, Asia, and Eastern Europe (including most prominently
Mexico, Chile, South Africa, Nigeria, all of the Arab countries, India, and Poland), and just slightly below
France (50.2 percent), Argentina (50.3 percent), Germany (51.4 percent), Hong Kong (51.8 percent), and
Singapore (53.5 percent). Similarly, the female percentage share of all professional and technical workers
in South Korea was rather low at 39 percent according to the United Nations Development Programme's
(UNDP's) 2007/08 Human Development Report (which utilized data from Year 2005), and yet that 39
percent figure was comparable to the female shares in Hong Kong (40 percent), Malaysia (40 percent),
Mexico (42 percent) and Singapore (44 percent), and only slightly below that of Japan and Italy (both 46
percent), and of Spain (48 percent) (Watkins, 2007).
When one turns one's attention to the gender wage gap, one sees that the ratio of estimated
female to male earned income in South Korea according to the UNDP's Human Development Report is
0.40, which is lower than average but comparable to Japan (0.45) and Italy (0.47). It is also the same as
the comparable value for Chile (0.40), slightly above Mexico (0.39) and Malaysia (0.36), and higher than
Egypt (0.23). Data from the United Nations' Statistics Division encompassing the mid to late 2000s
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shows that women's wages in manufacturing as a percentage of men's wages in South Korea is 57 percent,
which is lower than the median of 72 percent, yet still is at a similar level with Colombia and Hong Kong
(both 60 percent), Brazil and Japan (both 61 percent), and Austria (62 percent), along with being higher
than a broad range of other emerging and transition economies. The above-referenced UNDP Human
Development Report, again using data from 2005, presents an overall index of female activity that placed
South Korea (with its score of 68 percent) slightly higher than advanced economies such as Japan (66
percent), Italy (62 percent), and Spain (66 percent) (Watkins, 2007). Among emerging economies, South
Korea ranked on the UNDP's index slightly above Singapore (66 percent), and higher than Egypt (27
percent), Chile (52 percent), Mexico (50 percent), and Malaysia (57 percent) (Watkins, 2007). Overall,
the picture we see is of a South Korea that appears quite representative in the extent of its labor-market
gender disparities of a rather large set of peer countries around the globe.
We have looked the world over for a data set from an economy where labor market
discrimination is known to be an issue and where we have detailed data on business-level policy decisions
and hiring and promoting decisions in a nationally representative sample of firms, both foreign
multinational affiliates and domestically owned firms, in a panel setting where firm fixed effects can be
used, and where the dependent variable for profitability benefits from publicly audited financials. To our
knowledge, South Korea is unique in having the data that meets all of these criteria.
The Korean context, as pointed out earlier, also has the virtue (not a social virtue, but a virtue for
econometric identification purposes) of a high level of exogeneity in the choice to hire female managers.
That is because the two main sources of endogeneity that have been proposed in past literature are that (a)
companies might alternatively choose to employ female managers once they become profitable in order to
avoid the increased scrutiny of law enforcement focused on equal employment compliance; and (b)
companies might come more into the public eye through their increased profitability and then publicize
their hiring of more female managers as a public relations move in order to avoid looking sexist. Not
only is the law enforcement weak and highly deferential to company owners, but also, as pointed out
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earlier, even those companies that employ a large number of female managers choose rarely to publicize
that fact. As was delineated in a previous section, even multinationals that hire the most women are seen
through our interviews to explicitly choose not to publicize it for fear of offending male elites. Also,
there are also so few female managers among the domestics, and a check of possible causal determinants
in the cross-sections indicates that only exogenous industry pockets of apparel and publishing were
robustly more likely to have female managers. This is logical, given that for structural reasons in the
labor market the overwhelming majority of the available talent in Korean apparel and publishing is
female. Also, it is important to note that such industry influences are fully controlled for through our use
of company fixed effects. Any time-invariant characteristic of the companies, including especially their
industry affiliation, is absorbed as part of the fixed effects.
We believe that we further benefit from having an important source of distinction even across the
two data sets. The first data set covers a nationally representative sample of firms, and thus it captures the
overwhelming majority of firms with not a single female manager. The second data set has a significant
screening criterion, where the survey collectors chose to focus on the firms with at least one female
manager and thus see if female hiring continues to matter in a population of firms that are at least
minimally diverse.
The first panel data set is the Workplace Panel Survey (WPS) from the Korea Labor Institute
(KLI), a think tank headed by Ph.D.-level labor economists sponsored by the Korean government. The
survey was conducted in Years 2006 and 2008, with the questions about companies' demography and
human resource practices in the prior years 2005 and 2007. Because some companies are multi-
establishment organizations, and the WPS surveyed them by going out to several of their establishments
and asking them about their demography and hiring practices at each one, we have elected to aggregate
those cases at the firm level. Our main dependent variable is ROA, defined as operating profit divided by
total assets. The main variable of interest is the percentage of chajangs (deputy general managers), an
upper-middle management position in South Korea in which women have recently begun to make
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significant inroads. (Women are few and far between in more senior management positions, although in
the other data set where companies are at least minimally diverse, the differentiation occurs on the more
senior management position of bujang (general manager).) We have controlled for whether a firm has at
least one female chajang, for the percentage of females who occupy the more mid-level management
position of gwajang, for whether the firm has at least one gwajang, for the total female employee
percentage in each firm. In addition for including firm fixed effects, we also include a year dummy for
the observation taking place in year 2005 to control for all unobserved time-period effects.
In the WPS data set, we are able to utilize a broad set of control variables. Our financial control
variables include the log of each firm's total assets, along with the firm's leverage, R&D intensity, and
advertising intensity. The latter two variables on R&D intensity and advertising intensity are from data
provided to the third author from the Korea Information Service, a leading credit-rating agency in South
Korea. To account for the effect of unionization, we control for a dummy variable indicating whether a
firm has an active union. To account for the firm's propensity and/or ability to hire younger workers, we
control for the percentage of newly recruited workers among the firm's total employees. To account for
the firm's dependence on non-permanent employees, we control for the percentage of fixed-term contract
employees among the firm's total employees. Then, to control further for human resource policies that
we find to have some pairwise correlation with ROA, we further control for whether a firm's support for
healthcare expenses has been provided to go beyond the legal requirement; for whether a firm provides
financial support for cultural, sports, and recreational expenses; for whether the firm provides a work
leisure program; and for whether the firm provides financial support for commuting expenses.
We also examine the effect of being a multinational firm on having female managers and having
specific human resource policies that may be helpful to female employees. Our primary variable here
measures whether or not the firm in the WPS sample was a majority-owned multinational affiliate. We
also examine the effect of being majority-owned by diffuse foreign shareholders but controlled and
managed by a Korean owner-manager.
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We then utilize the second panel data set, which comes from the Korea Women's Development
Institute (KWDI) and is known as the Female Human Resource Panel Survey (Survey Covering HR
Managers). The first wave of this KWDI panel survey was conducted in 2007 and asked companies about
their gender demography and gender-related practices as of the end of 2006. The second wave was
conducted in 2008 and asked companies about their gender-related demography and gender-related
practices as of the end of 2007. At the same time, these survey answers are combined with publicly
audited financial data on these firms.
The KWDI company sample was formed by KWDI by examining where the female managers are
represented across Korean industries and by firm-level employment size. The KWDI selected a potential
company sample of 350 companies to reflect that population distribution.
Because one of our main goals is to look at the causal effect of changes in gender-related
demography and gender-related policies, we focus on the subsample of companies present in both the
2007 and 2008 KWDI survey waves. This sample allows us to use company fixed effects in our main
models. Furthermore, we focus on the subsample of such companies with complete data on their
managerial demography and financial variables. This core subsample for panel analysis consists of 185
companies. (We also have confirmed that this subsample has characteristics quite similar in mean and
distribution to the sample of all companies in the KWDI data, including those with incomplete data.)
Because one of our main goals is to see if foreign-owned firms are more likely to hire female
managers and derive a performance advantage from that, we therefore make use of the ownership
categories defined by KWDI. In particular, we will focus on the foreign-owned companies and their
differences from the other non-foreign-owned companies. As in the case of the KLI data, these foreign-
owned companies of interest are in fact managerially controlled affiliates of foreign multinationals.
Our main dependent variable of interest is ROA, defined as the ratio of operating profit to total
assets. To deal with a few extreme cases, likely involving firms in the process of being reduced in size or
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firms in the process of rapidly accumulating assets, we winsorize the ROA data at the 1 and 99 percentiles.
Our alternative dependent variable is Operating Margin, defined as operating profit divided by total sales,
and then multiplied by 100. Here to, because of a few extreme outliers, likely involving firms in the
process of being reduced in size or firms in the process of rapidly accumulating assets, we winsorize the
operating margin data at the 1 and 99 percentiles.
The main independent variables involve gender demography and gender-related policy at the firm
level. Since this KWDI sample was selected by KWDI contingent on each firm having at least one
female manager, we saw that the differentiation among these firms occurred at the yet higher level of
upper-middle management-the bujang (general manager) level-than in the overall Korean firm-level
population studied by KLI's WPS data set. In the KWDI sample, firms have made more progress than the
population as a whole in promoting women to the bujang level, and the relatively progressive
companies have made more progress in the years since Lee (2002) showed Samsung to be a relatively
progressive domestic company for promoting women initially only to the gwajang position in greater and
greater numbers. So our primary independent variable of interest here is the representation of women as
bujangs in the firm. In terms of other demographic data, with the KWDI data we can control for the
percentage of female new recruits (female sawons) as well as the total female employee percentage of the
firm. Then, because we are interested in gender-related policy, especially gender-related policy of
ambiguous positive or negative causal significance for firm performance, we examine whether firms have
implemented a family nursing holiday or not. (We have seen similar results using the menstruation
holiday variable. Other gender policy variables seemed to lack variation or not to predict any significant
differences across firms within this KWDI sample, although we are still in an early stage of data analysis.)
Key control variables focus on R&D intensity, the log of assets, leverage (measured by total liabilities
divided by total assets), and export orientation (exports of merchandise and manufactured products
divided by total sales).
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4.1. Summary Statistics from the KLI's WPS Data
As seen in the KLI's WPS data set, most Korean firms simply do not have a single female
manager during the period of 2005-2007. Fully 60.8 percent of firms in the sample do not have a single
mid-level female gwajang, and an even larger 73.5 percent of firms in the sample do not have a single
upper-mid-level chajang. In contrast, it is not the case that Korean firms are all-male in their non-
managerial workforce. As seen in the same table, the average firm's total workforce is 22.083 percent
female with a standard deviation of 19.991 percent.
Among the other variables, one can see some interesting patterns. The average Korean firm is
only modestly profitable, with an average ROA of 5.3 percent, which is consistent with the fact that
Korea is actually a fairly competitive market environment. At the time, one can see a large variation in
company performance across the economy. The average Korean firm spends a relatively small 0.7
percent on R&D and a relatively small 1.1 percent on advertising. The average firm has a relatively
moderate percentage of recent recruits, with a few firms even turning over their workers to a very high
degree in the course of a given year. As is widely known, Korea has a relatively high percentage of its
workforce that is unionized, and Korean firms tend to provide a great deal of benefits, including help with
commuting expenses, that go beyond what is required under the law.
4.2. Models and Results from the KLI Data
First, in order to test HI and H2, we model the existence of management policies and hiring
actions that may be considered beneficial to female employees as a function of being a majority-owned
multinational affiliate and controlling for R&D intensity, the log of firm assets, leverage, and export
intensity. In order to test the importance of being an actual multinational affiliate controlled by foreign
management, we contrast that independent variable with one focusing on Korean-controlled firms that
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happen to have a majority of their cash-flow rights owned by foreigners. This comparison shows the
relative importance of foreign management control.
We find in Table 2-2 that majority-owned multinational affiliates are significantly more likely to
have female managers and to have implemented policies and benefits that are believed to be quite
beneficial to female employees. For example, by 2007 foreign multinationals are significantly more
likely to have a female chajang and bujang in their Korean affiliate than other firms. In contrast, firms
that are controlled by Koreans but have a diffused foreign shareholder majority are only slightly more
likely to have a female manager. Among the control variables, we find that larger firms and firms with
higher R&D intensity were more likely to have at least one female chajang. Furthermore, as seen in
Table 2-2, majority-owned multinational affiliates are significantly more likely to have implemented a
maternity leave by 2005, and they are significantly more likely to have opened a childcare facility and to
provide two different forms of financial support for childcare. Together, these results support the
predictions of H1 and H2 by showing that multinationals are significantly more likely than domestic firms
to have female managers and to put in place benefits and policies that are believed to be beneficial to
female employees' advancement.
Next, we examine the effect of female management on profitability, and we find support for H3
in Table 2-3. A significant percentage of the WPS sample consists of small firms without any
professional managers, and as one would expect, the results are perhaps most clear when focusing on the
firms with at least three executives. Yet even across the models, a clear pattern emerges showing that
having a higher percentage of female chajangs is significantly associated with higher profitability. As
seen in the prior table, majority-controlled multinational affiliates are themselves significantly more likely
to have female chajangs. While multinational affiliates within the WPS sample are not benefiting any
more than domestic firms that have female chajangs, we find that a 10 percent nominal increase in the
percentage of female chajangs is associated with a 1 percent nominal increase in ROA. Moreover, while
most of the sample does not go above a 10 percent female representation of chajangs, some go much
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higher, and one even goes as high as 77.778 percent. Thus we find evidence for H3, namely that higher
female representation in management is associated with higher profitability regardless of whether the firm
is foreign or domestically owned. In the WPS sample, we checked and found that there is no statistical
difference in the incremental returns to profitability from hiring female managers between multinationals
and domestics. It is solely the higher intensity at which multinationals employ female managers that
gives them an advantage in the WPS sample.
We next perform a set of extra robustness checks. Ono (2007) argued that multinationals in
Japan might be going significantly against the grain in terms of not following the seniority-based and
lifetime-employment systems of Japanese locals. South Korea and Japan are known to differ on these
dimensions, as a large percentage of South Korean firms have increasingly turned to lateral hiring of of
managers and the involuntary dismissal of even male managers. We test Ono's (2007) argument for
Japan directly in the Korean case and find that multinationals doing business in South Korea are not
significantly less likely to be using seniority and are not giving a higher percentage of their workforce an
involuntary push out the door. This lack of difference in work practices in the Korean context is largely
due to the fact that even a large and growing percentage of Korean local firms have chosen over time to
deviate from strict seniority and to move away from the prior Korean version of lifetime employment.
Ono (2007) also argues that workers in Japan are less likely to trust their multinational employers and
more likely to quit their jobs voluntarily if they have a foreign employer, but we find no such difference
between multinationals and locals in South Korea in terms of the number of voluntary leavers after
controlling for size or the percentage of voluntary leavers over total leavers. We were also concerned that
perhaps the multinationals are simply more technologically savvy and that this was perhaps an omitted
factor. Nevertheless, we find as a robustness check that the level of use of computers in the workplace is
not an omitted factor and does nothing to affect the results.
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4.3. Summary Statistics from the KWDI Data
Next, we proceed to analyze the KWDI data, where as was previously stated all firms have at
least one female manager. What this also means for the sample is that firms are typically larger and more
profitable. As shown in Table 2-4, the average firm in the KWDI sample has natural log value of assets
of 18.555 and a 6.7 percent ROA, which are both significantly higher than in the WPS sample which
include many mom-and-pop businesses. Also, as would be expected given the screening criteria for the
KWDI sample, firms in this sample differentiate themselves by having introduced the concept of having
women in the next-higher level of upper-middle management, that of bujang. The average firm has 6
percent women among its bujangs with a standard deviation of 14.4 percent. At least one firm has fully
100 percent women among its bujangs.
4.4. Models and Results from the KWDI Data
Next, we proceed to find further support for H 1 in the KWDI sample. We find that the average
difference between domestic firms and foreign-owned firms in Fiscal Year 2006 is that the percentage of
female bujangs is 10.8 nominal percentage points higher. In Fiscal Year 2007, that number actually
grows to 13.2 nominal percentage points higher.
We find that this significantly higher representation of female bujangs is associated with high
profitability, which provides further confirmation for H3. Using the information from the ROA models 3-
8 one sees that a 10 percent higher nominal representation of female bujangs is associated with between
1.57 and 1.84 higher nominal ROA. In our opinion, this is both an economically meaningful increase in
profitability, but also one that is realistic given that most firms in Korea completely shut out half of the
labor talent pool from management and given that even among the firms in the KWDI sample most are
shutting out females entirely from all but the gwajang and chajang levels. Leaving out so much of the
labor talent pool from management can logically impact profitability by at least a nominal ROA point or
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two, as we in fact find. Also, as seen at the end of Table 6, firms with a higher representation of female
bujangs typically also have significantly higher operating margins measured using sales.
Next, we turn once more to examining whether multinationals in this sample of larger firms are in
fact gaining some kind of competitive advantage from having female senior managers. By taking the
multinationals and domestic firms at their group means and then multiplying the gender-related
coefficients from Model 6 of Table 2-6, we next find that at least within the sample of KWDI firms in
which all firms have at least one female manager, the multinationals are gaining more competitive
advantage than are the domestic firms. As seen in Table 2-7, the gender composition of the average
multinational is associated with a 4.0 positive increase in nominal ROA, whereas the gender composition
of the average domestic firm is associated with a 2.1 percent increase in nominal ROA.r Thus, we
conclude from this that at least among the larger firms that are seen to be in the market for hiring and
promoting female managers, multinationals are hiring and/or promoting a higher percentage to the bujang
level and are reaping a 1.9 percent nominal ROA advantage directly from doing so.
4.5. Multinationals and Strategic Action
We next sought to examine whether even multinationals from a home market that heavily
discriminates against women were acting any differently in South Korea. The first group that comes to
mind is the significant number of Japanese multinationals. Therefore, utilizing the sample, we examined
these Japanese multinationals' managerial demography back in Japan. Those data come from a
comprehensive examination by year of the Shikihou annual handbook on Japanese corporate demography,
along with a comprehensive review of all sample company websites and annual reports. Among the
companies in the KWDI panel, which are by design those among the active set in Korea in terms of hiring
27 Model 7 of Table 6, while complicated because it introduces multiple interaction terms simultaneously and
because those interaction terms have some collinearity and go in different directions, in turn is found to show that
the ROA gains go disproportionately to multinationals that simultaneously and fully "walk the walk and talk the
talk." In other words, those foreign multinationals whose policies become more supportive of work-family balance
and that at the same time hire more female managers enjoy the biggest ROA gains.
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female managers, we find it quite striking that none of the Japanese multinationals had a single female
executive in Japan during the sample time period. For those that reported their female percentage of total
managers, all but one had less than a five percent rate of female managers. In contrast, all of them had at
least one female gwajang during the sample time period, and their female percentage of total gwajangs in
Korea often was relatively high (even approaching 41 percent in one case). All but one had at least one
female chajang, with the female percentage of total chajangs reaching as high as 36 percent. 8
We then also examine the Japanese companies in the KLI data set and found that while there is
much more subsample heterogeneity in female hiring, there too one sees a large number of Japanese
multinationals that act one way in Japan and another way in South Korea. Among the Japanese
companies in the KLI sample, only one is seen to have even a single female executive back in Japan.
Their female percentage of total managers, for those that reported it, is almost invariably in the low single
digits. Yet several of them have a female executive in South Korea, and a significant minority have at
least one gwajang or one chajang over the sample time period, and it is not terribly uncommon to see a
Japanese company with a double-digit percentage of females among their gwajangs or chajangs.
In summary, our examination of the Japanese multinationals suggests that many firms are acting
strategically (by having a significantly different demography between Korea and Japan). Yet others have
chosen not to have a single female manager. On the one hand, we are restricted by the rules of KWDI
and KLI data access from being able to present any piece of data that could potentially lead to the
identification of a firm in the KWDI or KLI sample, but we instead attempted to contact female managers
28 It is interesting to note the contrast between our results and those of Wu, Lawler, and Yi (2008), who
presented data on job recruitment advertisements by multinationals in Thailand and Taiwan during 1993-
1999. Wu, Lawler, and Yi (2008) found that multinationals from countries with strong anti-
discrimination laws on the books were less likely to overtly discriminate by gender in job ads. Perhaps
Japanese multinationals doing business in Taiwan and Thailand were sometimes so overtly bigoted in the
1990s, as Wu, Lawler, and Yi (2008) indicated, but had learned by the 2000s to seize the strategic
opportunity of hiring talent female managers. Indeed, among the Japanese multinationals we visited, the
ones that had senior female managers had often first hired and/or promoted them in the 2000s, which
suggested learning effects and/or changes in their view towards the idea of having women as managers in
their Korean subsidiaries.
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at Japanese companies in Seoul listed in the old Ministry of Commerce, Industry and Energy database of
inward foreign direct investors via alumni networks we were acquainted with through prior research
projects in Korea. We did find evidence of some Japanese firms that discriminated heavily against
Korean women and some that gave clear opportunities based on performance. Among the ones that
discriminated heavily, we were told the stories of women passing actual internal company examinations
for promotion and then being denied the promotion because the men's military service was counted as a
positive. The following quote from a female managerial-track employee at a Japanese consumer-products
company was representative of the wider set: "Because we know and don't think it's possible for us to
change the organization and the way of thinking of our CEO, what we do is sometimes we get together
and talk about how conservative and how unfair things are in our company; but we don't think it is
possible to change our company" (Interview with first author, January 30, 2010).
In contrast, a senior Korean female manager at a Japanese financial firm in Seoul whom we
interviewed stated, "There is no senior female manager at headquarters in Japan, but I think they are more
open-minded with the overseas subsidiary because they know that Korea is different from Japan and they
need the high-performance employee in a foreign market whenever they can find one. I received the
highest evaluation from amongst my team, and I think that is why my boss trusts me" (interview with the
first author, October 26, 2009). Our overall conclusion is that discrimination occurs based on a
combination of beliefs about the efficiency of homogeneous male leadership teams and social
expectations and obligations within male executive networks. When Japanese multinationals go to South
Korea, most carry the beliefs with them, although as our quote suggests some are willing to see that Korea
is different from Japan and may require different practices to be successful. But perhaps more
importantly, the Japanese multinationals do not have the same male social network expectations and
obligations when they are in South Korea, and this may open up opportunity to form alliances with
women. So, in summary, our conclusion from the qualitative and quantitative data is that there is a
bifurcation in which some Japanese multinationals continue to discriminate against women just as they do
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at headquarters but that others act in a markedly different way based importantly on strategic opportunity
and not any form of charity or social preference.
The other multinationals across our KWDI and KLI samples are primarily from Western Europe
or the United States, and they demonstrate signs of strategic behavior in their hiring and promotion
decisions as well. We conducted a comprehensive seven-month-long effort to collect data on senior
management demography across our combined KWDI and KLI samples by thoroughly examining all
sample company websites and available annual reports. We also found the Thomson One Banker, Capital
IQ, Execucomp, and LexisNexis databases to be particularly useful sources of data on executive
demography, with the Execucomp database being focused on large U.S. multinationals but the other
databases having annual reports and/or direct listings of executive demography data on European and
American multinationals. For completeness, we analyzed all multinationals that were surveyed by KLI or
KWDI, even though some had incomplete information on our quantitative variables and thus did not
make it onto the panel analyses. To be clear, we see substantively identical results on multinationals'
strategic behavior with or without this inclusion rule. The results of this lengthy data collection effort are
presented in Table 8. Among the European multinationals across our KWDI and KLI data sets, 35 of 36
from Year 2005 have available data on their home-market executive teams. Of these 35, nearly two-
thirds (20) have not a single female executive at home. From year 2007, all 53 have data on their home-
market executive teams during the sample time period. Of these 53, 33 do not have a single female
executive. The American multinationals, while more frequently having at least one senior female
executive, still often lack a significant representation of women in their senior executive teams. Among
the American multinationals across our KWDI and KLI data sets, 48 of 50 have data for Year 2005 on
their home-market executive team. Of those 48, 36 of them do not have a single woman represented
among their CEO, Chairman, COO, CFO, head of HR, or chief legal officer. For Year 2007, 55 of 56
have data for Year 2007 on their home-market executive team. Of those 55, 38 do not have a single
woman represented among their CEO, Chairman, COO, CFO, head of HR, or chief legal officer. Of
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those 38 that did not have a single woman represented among their senior-most executives, 17 do not
have a single woman listed among even their other senior managers in their annual reports. We also
proceed to test statistically whether the hiring and promotion of women in South Korea is merely being
driven by hiring and promotion at headquarters. In fact, there is no statistically significant correlation
among either European or American multinationals. This is consistent with our overall finding that
neither hiring/promotion practices at headquarters nor universal global policies set at headquarters were
dictating practice in South Korea. Instead, we find through our interviews that multinationals were
making strategic choices on the ground in South Korea.
As a final note for this section, some readers have asked whether home-country laws require that
multinationals not discriminate against Korean women. Interestingly enough, the U.S. Congress, in
putting antidiscrimination laws into effect, explicitly stated that foreign citizens employed abroad enjoy
none of the law's protections (Equal Employment Opportunity Commission, 2003; Gentry, Locke, Rakes,
and Moore, 2006). We are not aware of any extraterritoriality of Western European countries' laws that
extends legal antidiscrimination statutes to the employment of foreign citizens in foreign subsidiaries.
5. Discussion and Conclusion
Our results indicate that multinationals in the representative emerging economy of South Korea
enjoy a competitive weapon from their active hiring and promotion of the excluded group in the labor
market. The size of the profit benefit is large but realistic. The market is moving towards a new
equilibrium that is free of discrimination, but only at a very slow rate. Thus, the profits are not being
quickly competed away.
We have found that all firms, both foreign-owned and domestically-owned, were able to enjoy a
performance benefit through increased hiring of women, especially at the senior management level. We
see support for that even in the KWDI panel sample, which is particularly interesting given that the
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KWDI sample design meant that the companies in the sample had more female managers on average than
the Korean firm-level population as a whole. Thus, even for a sample with somewhat higher-than-typical
female representation, the increased hiring of women, particularly at senior management levels, is
associated with an increase in profitability. It is important to note that all of our profitability models
make use of firm-level fixed effects and therefore automatically control for industry affiliation and all
other fixed characteristics of each individual company. Interestingly, although all types of firms can
derive a benefit from increased hiring of women, the foreign firms in the KWDI sample apparently take
greater advantage of this competitive opportunity than do the domestically-owned firms. Finally, it is
interesting that this KWDI sample shows that women can have a positive effect on performance
especially when they get to yet higher levels of management than in prior surveys. This is notable, given
that other surveys capture the hiring of female managers at an earlier stage. It is notable that firms that
are further along in their hiring and promotion of female senior managers derive yet further performance
benefits from doing so.
Taking our results seriously means rethinking the liability of foreignness and the prior
organizational theory literature's focus on the immense difficulty for the multinational of being pushed in
multiple directions by oftentimes conflicting institutions, norms, and pressures across the markets in
which the multinational operates. While the difficulty is real, one of the coauthors has shown through a
natural experiment in prior research that a representative large U.S. multinational used flexible
intermediate adaption to overcome the overwhelming percentage (over 75 percent) of the institutional
distance (Siegel and Larson, 2009). Managerial creativity and learning through error and self-experience
is likely essential for overcoming the institutional distance. In the case of Lincoln Electric, it took some
years for several of the subsidiaries to land on the most efficient combination of practices for each unique
labor market.
Multinationals can in this study be viewed as social deviants, since they actively break still-often-
dominant local norms holding that men are more appropriately suited for corporate management roles and
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that male homeogeneity in leadership teams is socially preferred. The deviance literature cannot agree
on a definition of deviance (see the literature survey in Clinard and Meier, 2008: 2), but one definition
states that deviance is about breaking the dominant group's norms (Pfohl, 1994). Also, one textbook
states that hiring women for jobs previously considered to be the province of men is a form of social
deviance (Anleu, 1991: 1). As seen in our study, many multinationals are actively, even aggressively,
breaking the dominant group's norms regarding female leadership. Usually one thinks of NGOs and ad
hoc consumer groups as market rebels challenging dominant local norms, but in our study it is the foreign
multinationals who are the "rebels" (Rao, 2009). Through social deviance, multinationals are themselves
becoming instruments of social change and increased opportunity for the excluded group, namely women.
This study goes yet further in showing that sometimes being an alien to the local social networks
can be an advantage. There is an extraordinary opportunity that comes from being able to start fresh, free
from bias and prior commitment to competing interests, and being able to in effect form a new coalition
that leverages the underutilized talent pool among the excluded social group.
This is much like in democracy, where rising parties in democratization processes often appeal to
the excluded group to join their coalition and fight for expanded political rights. From Brazil (Martinez-
Fritscher, Musacchio, and Viarengo, 2010) to Japan (Ramseyer and Rosenbluth, 1995), fissures among
elites often led to a breakdown of the political or economic cartel and the expansion of opportunities for
the then-excluded group. In Brazil during 1889-1930, an oligarchic political structure became more
democratic as competition within the oligarchy led some entrepreneurial politicians to expand educational
opportunity in their states. Since voting rights were based at that time in Brazil on proven literacy, these
entrepreneurial politicians predicted correctly that the newly literate citizens would demonstrate some
gratitude for their newfound opportunity and vote the entrepreneurial politicians into power (Martinez-
Fritscher, Musaccio, and Viarengo, 2010). In Japan during 1868-1881, the cartel among the oligarchs
broke down when they failed to collude and divide up power without infighting. As a result, some
oligarchs sought to expand political rights to the excluded so as to defeat their own elite adversaries. As
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Ramseyer and Rosenbluth (1995: 15) argue, "It was this jockeying for power among themselves and
bringing in support from outside the circle that destroyed the oligarchy's exclusive control of Japan's
political system."
The critical condition for the elite cartel to unravel seems to be that there are at least some rival
networks and rival identities within the elite structure, such they don't all trust each other to preserve
agreements and/or that one network seeks to be wealthier in relative terms when compared to another
network. When such social fissures exist among the male elites, as they clearly do in South Korea (Siegel,
2007), the cartel will not endure as soon as it becomes easier to form initial coalitions by hiring one or a
few members of the excluded group without much public attention (as has occurred more often in recent
years in South Korea), and/or as soon as the excluded group has more education and other popular
legitimacy to offer to the male elites offering them a coalition partnership, and as soon as it becomes
socially and economically damaging to firms and the male elites that control them to be publicly seen as
bigots punishing those who provide opportunities to women.
While the South Korean market is converging towards a new equilibrium of reduced
discrimination in the managerial labor market, the convergence is quite slow in its progress. While one
could argue that this study shows the victory of markets for reducing discrimination, we are more likely to
see the glass half empty. Because the ideology around the efficiency benefits of homogeneity is so
widely taught and so widely accepted by the society, only a small percentage of firms have experimented
with hiring the excluded group. While multinational entrants have speeded the process along, there are
simply too few of them in relation to the national population of organizations to have a rapid impact on
the economy as a whole. This slow convergence, ironically enough, is what is giving the foreign
multinationals a key opportunity for gaining competitive advantage in the Korean market over the long
term. So one is left with a slowly emerging equilibrium in which foreign multinationals gain competitive
advantage but the economy is still sufficiently divorced from the competitive effect for there to be
massive societal changes. Perhaps the revealed facts from this study on the competitive advantage being
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ceded to foreigners will have some societal effect, although we would not make a particularly large
financial bet on that side of the ledger given the persistent influence of the reigning ideology of male
supremacy among a nontrivial percentage of senior elites.
The limitation of our study of course is that it is based in a single focal labor market (although it
compares actions of the same actors in their home markets to their actions in the focal labor market), but
we would nevertheless predict the following logical necessary conditions and boundary conditions for our
results. In terms of necessary conditions, we think there is one: the education system has to be more open
to the excluded group than the labor market. Of course, if the excluded group does not even have access
to education, then hiring the excluded group into positions of management is not likely going to aid
performance. We, however, do not see this as a highly restrictive condition, since most states and even
most emerging economies have made enormous progress in at least opening up their educational system
to the excluded group in the labor market (Ramirez, 1987; Bradley and Ramirez, 1996; Meyer et al.,
1997). In terms of boundary conditions, we think the performance benefits may be restricted to countries
where only a small percentage of firms have more than a tokenistic representation of female managers.
Here too, our predicted boundary condition would still leave most emerging economies in the possible set
for competitive advantage, but it may potentially exclude a limited set of countries such as the U.S. where
women at least more often play a senior management role (while not a top-five executive role) in a large
percentage of firms. The point is not that women don't face inequity in the U.S., as they clearly do; the
point instead is that competitive differentiation occurs primarily when the majority of firms lack even a
single female senior manager and the differentiators are able to fill their senior management ranks with a
number of underutilized, talented women. Future work will of course be needed to test these predictions.
This study has been about identifying the existence of a net benefit to the employment of female
management despite the tradeoff of an uncertain negative counter-reaction from many regulators,
customers, business partners, and/or male employees. We believe in considerably causality, since the
primary forms of unobserved heterogeneity and endogeneity-the public relations counterhypothesis and
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the law-enforcement-is-tougher-on-more-profitable-firms counterhypothesis-simply do not apply to
South Korea. This is a situation of uncertainty in which a likely benefit of moderately uncertain size
empirically outweighs a pushback of highly uncertain size. As Goodrick and Salancik (1996) point out, it
is precisely in a situation of moderate uncertainty that there is room for managerial discretion to
experiment.
That is indeed what we see in the data. There is experimentation being done that leads to
learning that there is a positive net effect, which in turn leads to more employment of female managers.
Because of the crucial role of historical beliefs and of uncertainty about current-period changes in the
social backlash to female leaders, the choice to employ female managers is highly exogenous and a form
of early-stage experimentation in the sample. We do therefore believe that employing more and more
female manager led to higher profitability in the sample.
We, however, at the same time believe in some real limits to the causality, in a way that is
analogous to the work of Ichniowski and Shaw (2003) on human resource practices in U.S. steel plants.
Specifically, it is quite possible that some firms not employing female managers would potentially face
such high transition costs in the form of male employees staging a kind of counter-insurgency or
pushback from regulators, customers, and/or business associates that the perceived adjustment costs do
rationally prevent some from increasing their representation of women. Yet for a significant percentage
of such firms, the perceived transition costs may be based more on collective and broadly held beliefs
about what might happen rather than the result of evidentiary-based experimentation. We do think there
would likely be a significant percentage of firms who could benefit from increased female representation
if only they would engage in such evidentiary-based experimentation within their own firms. Of course,
such experimentation and its ultimate outcome are an empirical question. Yet what we do know is that
the Korean economy as a whole appears to be losing significant amounts of economic advantage to
foreign multinationals as the overwhelming majority of Korean firms continue to exclude women entirely
from management. Also, it is important to note that showing a net benefit to the employment of female
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management shows that the benefits outweigh the clear drawbacks on average, but it does not intend to,
and is not able to with the current data, decompose the possibly multiple parts of the benefits part of the
equation. That is something we hope to do in a future study if we can collect the necessary data to do
such a decomposition of the benefits.
In conclusion, we have presented evidence for the existence of a competitive advantage based on
foreigners exploiting the social divide in the host market. This competitive advantage, while not unique
to foreigners, is more likely to be perceived by foreigners who are alien to the local social network, can
easily perceive the most major and significant social schisms, and can exploit the market failure where the
excluded group is talented but underutilized. This competitive advantage is shown to be associated with a
significant profit benefit, and one that is only very slowly being competed away through imitation. Two
decades ago, Castanias and Helfat (1991) called for research on how managerial resources can lead to
inimitable competitive advantage. This study also attempts to answer that call for how firms can build
sustainable competitive advantage through their actions in the labor market.
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Tables
Table 1. Summary Statistics Using the WPS Data
Variable Mean Std Dev Median IMin Max Obs
ROA (equal to Operating Profit/Total Assets and
winsorized at the l and 99 percentiles) 0.053 0.078 0.049 -0.479 0.333 934
Female Chajang Percent 2.576 8.045 0.000 0.000 77.778 934
Female Gwajang Percent 5.023 10.243 0.000 0.000 71.429 934
At Least One Female Chajang 0.225 0.418 0.000 0.000 1.000 934
At Least One Female Gwajang 0.392 0.488 0.000 0.000 1. 000 934
Size 11.821 1.741. 11.577 4.060 17.233 934
Leverage 1.122 14.593 0.527 0.001 431.724 934
Year is 2005 0.500 0 0.500 0.000i 1.000 934
R&D Intensity 0.007 0.017 5.22E-05' 0.000 0.172 934
Advertising Intensi ty 0:011 0.039 0.0011 0.000 0.950 934
Active Union in the Workplace 0.462 0.488 0.000 0.000 1.000 934
Percent of Newly Recruited Workers 18.756 19.340 13.436 0.000 163.964 934
Percent of Fixed Term Contract Workers 4.803 10.990 0. 419 0.000 100.000 934
Support for Healthcare Expenses Provided 0.818 0.382, 1.000 0.000 1.000 934
Support for Cultural, Sports, and Recreation
Expenses Provided 0.663 0.465 1.000 0.000 1.000 934
Work Leisure Provided 0.619 0.481 1.000 0.000 1.000 934
Support for Commuting Expenses Provided 0.682 0.458 1.000 0.000 1000 934
Total Female Percent of Employees 22.083 19.991 14.977 0.000 93.789 934
Sample is based on Model 4 of Table 3.
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Table 2. Using WPS Data: Foreign-Owned Firms Are More LikelyTo Hire Women as Senior Managers
The following table uses the WPS data file and shows the results of cross-sectional regressions in which demographic outcomes and business practices and employee benefits are the
dependent variables. The t-statistics appear below the coefficients in brackets.
:At Least One,
Female
Chajang in
2007
At Least One
Female
Chajang in
2007
At Least One
Female
Bujang in
2007
Maternity
Leave
implemented
as of 2005
Workplace
Childcare
Facility
Implemented
as of 2007
Support for
Childcare Costs
Implemented as of
2007
Childcare
Support
Provided as
of 2007
Independent Variable: Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Majority-Owned MNC Affiliate 0.152 0.107 0.111 0.054 0.092 0.117
[2.50] [2.14] [1.96] [2.49] [198] [2.20]
Majority Owned by Foreign
Shareholders but No MNC
Management 0.027
[3.00]
controlling for R&D Intensity,
Iog(Assets), Leverage, Export
Intensity Yes Yes Yes Yes Yes Yes Yes
Note: The t-statistics appear below the coefficients in brackets.
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Table 3. Explaining ProfitabIlity Using the WPS Data
The following table uses the WPS data and shows the results of fixed effects regressions in which ROA is the main dependent variable. Robust standard errors corrected for clustering at the
independent Variable:
Female Chajang Percent
Female Gwajang Percent
At Least One Female Chajani
At Least One Female Gwajar
Size
Leverage
Year Is 2005
R&D Intensity
Advertising Intensity
Active Uni on I n the Workpl a ce
Percent of Newly Recruited Workers
Percent of Fixed Term Contract Workers
Support for Healthcare Expenses
DV: ROA (equal to Operating Profit/Total Assets) and winsorized at the l and 99 percentiles
Temporarily Temporarily Temporarily 'Temporarily
restricted to restricte d to restricted to restricted to
companies ' companies companies companies
'with at least with at least with at least with at least
three three three 'three
executives executives 'executives ' executives
Model 1 Model 2 Model 3 Model 4 Model 5 'Model 6 'Model 7 'Model 8
0.001 **
(5.991E-04)
4.093E-04'
(4.974E-04)
-0.011'
(0.009).
-0.003,
(0.008)
-0.017 * -0.018**
(0.008)' (0.008)
-0.001 *** -0.001 ***
(2.222E-04) (2.231E-04)'
0.007 * 0.007 *
(0.003) (0.003)
1.165. 1.148
(0.907) ' (0.916)
-0. 113'* -0.116**
(0.051). (0.045)
-0.023 -0.024;
(0.016) (0.016)'
1.187E-04 8.54E-05'
(2.36E-04) 2.365E-04)
3.962E-04'
(~3.083E-04)
Provided
Support for Cultural, Sports, and
'Recreation Expenses Provided
Work Leisure Provided
Support for Commuting Expenses Provided
Total Female Percent of Employees
Company Fixed Effects Are Included Yes;
Obs 934
p value 0.000,
:R-squa red 0.128
0.017 **
(0.008)
-0.001 **
(2.097E-04)
0. 005
(0.003)
1.225!
(0.902)
-0.113 **
(0.057)
-0.028*
(0.016)'
1.113E-04'
(2.199E-04).
4.335E-04 4.376E-04
3.174E-04)' 3.0352-04)
0.011
(0.008);
0.001"**
(5.942E-04)
4.567E-04
(0.001)
-0.01
(0.009)
4.567E-04
(0.001)~
-0.017**
(0.008)
-0.001 ***
(2.095E-04)'
0.005'
(0.003)
1.2061
(0.911).
-0.115 **
(0.050)
-0.028*
(0.016)
7.94E-05
(2.207E-04),
4.695E-04,
(3.132E-04)
0.010,
0.012 0.012
(0.008) - (0.008)
0.007 0.009
"(0.008) ~ ' (0.008)
0.022 ** 0.021 **
(0.009) (0.009),
4.989E-04 4.487E-044
(0.001) (0.001)
Yes' Yes Yes
934, 934' 934,
0.000 0.000; 0.000'
0.136 ~ 0.166 0.174
-0.012'
(9.07)
-0.001 ***
(1.204E-04)
0.0071*
(0.004);
0.108
(0.422),
-0.101 **
(0.049),
-0.018'
(0.019)1
8.37E-05
(2.489E-04)
-3.73E-06
(3.282E-04)
0.0111
0.009'
(0.009)1
0.002
(0.009)
0.019'*
F,(0.010)
0.001!
(0.001)
Yes'
6702
0.000,
0.187
0.001;**
(6.235E-04)
0.001
(0.001)
-0.012'
(0.007);
-0.001 ***
(1.197E-04)
0.009 **
(0.004)'
-0.005i
(0.395);
-0.092 **
(0.041)
-0.018
(0.019)3
3.74E-05'
(2.501E-04)i
-0.012 *
(0.007).
-0.001 **
(1.091E-04)1
0.009 **
(0.004),
0.001;
(0.409)
-0.105 **
(P.045)'
-0.017'
(0.019)
1.079E-04i
(2.719E-04)'
3.3E-05 -1.61E-06i
(3.368E-04) (3.302E-04)
0.011
(0.009)
0.0091
(0.009)~
0.004
r(0.009)
0.018
(0.010)
0.001
(0.001)
Yesl
670.;
0.000
0.203
Yes
676'
0.000'
0.160
0.001*
(6.178E-04)
-0.012*
(0.007).
* -0.001 '***
(1.086E-04)
0.010**
(0.004)
-0.039
-(0.405)
-0.096 **"
* (0.041)
-0.017(0.019)
7.79E-05
(2.719E-04)
2.23E-05
(3.3112-04)'
Yes
676i
0.000
0.171'
Note: ** means significance at the.01 level, ** means significance at the .05 level, and means significance at the .10 level
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..... .... .. ........ ..
........ .... 
(0.008)
Table 4. Summary Statistics Using the KWDI Data
Variable Mean Std Dev Median Min Max Obs
ROA (equal to Operating Profit/Total Assets and
winsorized at the l and 99 percentiles) 0.067 0.090 0.053 -0.242 0.404 370
Operating Margin (equal to ((Operating Profit/Total
Sales) * 100) and (winsorized at the l and 99
percentiles) 6.487 9.885 4.870 -36.090 42.330 370
Female Core Employee Ratio 0.145 0.185 0.053 0.000 1.000 370
Family Nursing Holiday Implemented 0.151 0.359 0.000 0.000 1.000 370
Female Ratio of Sawon New Recruits 0.371 0.232 0.357 0.000 1.000 370
Female Ratio of Bujangs 0.060 0.144 0.000 0.000 1.000 370
R&D Intensity 0.010 0.026 2.06E-05 0.000 0.266 370
Log(Assets) 18.555 1.946 18.095 15.421 25.998 370
Leverage 0.542 0.244 0.545 0.063 1.219 370
Export Intensity 0.034 0.140 0.000 0.000 0.960 370
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Table 5. Using the KWDI Data: Foreign-Owned Firms Are More Likely To Hire Women as Senior Managers
The following table shows the results of cross-sectional regressions in which the female ratio of bujangs
is the dependent variable. The t-statistics appear below the coefficients in brackets.
DV: DV:
Female iFemale
Ratio of Ratio of
Bujangs Bujangs in
in Fiscal Fiscal Year:
Year 2006 2007
Independent Variable: Model 1 "Model 2
Foreign-Owned Company 0.108 0.132
[1.93] [2.37]
in both models controlling for R&D Intensity,
log(Assets), Leverage, Export Intensity
Note: The t-statistics appear below the coefficients in brackets.
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Table 6. Explaining Profitability UsIng the KWDI Data
The following table shows the results of fixed effects regressions in which ROA is the main dependent variable, and also where Operating Margin is the alternative dependent
variable. Robust standard errors corrected for clustering at the firm appear below the coefficients in brackets.
DV: ROA (equal to Operating Profit/Total Assets) and winsorized at the land 99
percentiles
Independent Variable:
Female Ratio of Bujangs
Female Core Employee Ratio
Family Nursing Holiday Implemented
Female Ratio of Sawon New Recruits
Foreign-Owned Company * Female Core
Employee Ratio
Foreign-Owned Company * Family
Nursing Holiday Implemented
Model 1 Model 2 Model 3
0.158 *
(0.048)
0.035 **
(0.018),
Foreign-Owned Company * Female Ratio
of Sawon New Recruits
Foreign-Owned Company Female Ratio
of Bujangs
R&D Intensity
Log(Assets)
Leverage
Export Intensity
Survey Year is 2007
Company Fixed Effects Are Included
Obs
p value
R-squared
-0.286
(0.493)
0.027,
(0,024)
-0.176 *
(0.067)
0.0094
(0.043)
0.008
(0.005)
Yes
370,
0.106:
0.076'
-0.312
(0.476)
0.022
(0.024)
-0.177 *
(0.066)
0.004
(0.041
0.008:
(0.005),
Yes'
370
0.031
0.093'
-0.249,
'(0.487)
0.021
(0.023)
-0.167 *
(0.065);
0.010
0.043)
0.007
(0.005)
Yes
370
0.001'
0.127
-0.275
(0.470)
0.016"
(0.022)
-0.169 *
(0.064)
0.005,
(0.041)
0.007
' 0.005).
Yes'
370,
0.001
0.142
Model 4 Model 5 Model 6
0.157 *** 0.187 *** 0.156 ***
(0.050) (0.056) (0.051)
0.022
(0.028)
-0.018 *
(0.010)
0.034* 0.037 0.035 *
(0.018) (0.020) (0.018),
-0.029
(0.045)
-0.163 **
(0.082):
-0.270
(0.470);
0.013-
(0.023)
-0.163 *
(0.065),
0.008
(0.042):
0.006,
(0.005)
Yes;
370
0.001:
0.152
Model 7
0.184 ***
(0.058)
0.014!
(0.032)
-0.022 **
(0.010)
0.039 *
(0.021)
0.037
(0.038)
0.043 *
(0.017)
-0.039
(0.039)'
-0.160 **
S(0.087)
-0.251 -0.226
(0.457) (0.453)
0.014 0.010
(0.023) (0.024)
-0.174 *** -0.172 ***
(0.065) (0.066)
0.005 0.010
(0.041) (0.042)
0.003 0.0031
(0.007) (0.006)
Yes Yes
370 370
0.000 0.000
0.155 0.173
Alternative DV: Operating Margin
(defined as ((Operating
Profit/Total Sales)*100) and
winsorized at the land 99
percentiles
Model 8 Model 9
10.506 * 12.139 **
(4.425) (5.764)
4.534 ** 5.024 **
(2.076) (2.482)
-1.768 -2.031
(1.607) (1.807)
2.847 3.009
(2.022) (2.307)
V
-2.521
(2.891)
2.472
(1.798)
-0.647
(3.730)
-10.359
(7.084)
-33.434 -33.804
(29.284) (29.425)
2.702 2.509
(2.732)(2.815)
-14.497 * -14.034 **
(6.786) (6.977)
1.359 1.364
(2.882) (2.846)
0.519 0.476
(0.692) (0.707)
Yes Yes
370 370
0.013 0.023
0.110 0.115
Note: *** means significance at the .01 level, * means significance at the .05 level, and * means significance at the .10 level
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Table 7. Using KWDI Data: Foreign-Owned Firms May Benefit As Much Or More From
These Gender Policies and Gender Hiring
The following table shows the results of summing the effect of the gender-related
ivariables in Model 6 of Table 6 multiplied by the foreign-owned and non-foreign-
owned subsamples at their means.
Net Effect on ROA
0.040 positive ROA points (equal to 4% nominal
Foreign-Owned Company RA as expressed in percentage terms)
0.021 positive ROA points (equal to 2.1% nominal
Non-Foreign-Owned Companies IROA as expressed in percentage terms)
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Table . Home-Market Managerial Demographics of Multinationals in the Combined KU/KWDI Samples
The following table show the home-market demographic characteristics of multinationals in the combined KLI/KWDI samples.
European Only
Of total Number with no
number Number Number Number Number Number female 'Numberwith Numberof
with data with with with with with CEO/Chairman/ Number female general Numberwith other companies with Number
for year female female female female female President/COO/ with female counsel/legal non-previously listed no female execs with no data
2005 CEO chairman president CFO COO CFO head of HR head female executive of any type available
35 0 0 0 0 0 35 2 1. 12 20 1
Of total Number with no
number Number Number Number Number Number female Number with Number of
with data with with with with with CEO/Chairman/ Number female general Numberwith other companies with Number
foryear female female female female female President/COO/ with female counsel/legal non-previously listed no female execs with no data
2007 CEO chairman president CFO COO CFO head of HR head female executive of any type available
53 1 0 0 1 0' 52 5 6 10 33 0
American
Of total Number with no Number of Number with not a single
number Number Number Number Number Number female ,Numberwith Numberwith at least companies with' woman among their
with data with with 'with with with CEO/Chairman/ Number female general one non-previously- no female Number CEO/Chair/President/
for year female female female female female President/COO/ with female counsel/legal listed female executives of with no data'COO/CFO/GeneralCounsel/
2005 CEO chairman "president 'CFO C0O CFO 'head of HR head executive any type 'available HeadOfHR
48' 2 0 1 2 0 44 4 4 31 11 2 36
Of total Number with no 'Number of Number with not a single
number Number ,Number Number Number Number female :Numberwith Numberwith at least companies with woman among their
with data with 'ith with with with CEO/Chairman/ Number female general one non-previously- 'nofemale Number CEO/Chair/President/
foryear female female ale le female female President/COO/ with female counsel/legal listed female executives of with no data COO/CFO/GeneralCounsel/
2007 CEO chairman president CFO COO CFO head of HR head executive anytype available HeadOfHR
55 1 1 0 6 0 47 7 6 28 17 1 38
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Table 8 continued
Japanese
Of total Number with no
number Number Number Number Number Number female Numberwith Numberof
with data with with with with with CEO/Chairman/ Number female general Number with other companieswith Number
for year female 'female female female female President/COO/ with female counsel/legal Inon-previously listed :no female execs with no data Average Female Managerial
2005 CEO ichairman president CFO C0O CFO head of HR head female executive of any type available Percentage from Shikihou
35' 0 0 1 0 0 35 0 0 1 34 12 2.26%
Of total Number with no
number Number Number Number Number Number female Numberwith Numberof
with data with with 'with wwith ith CEO/Chairman/ Number female general Number with other companies with Number
for year 'female female "female female female President/COO/ with female counsel/legal 7non-previously listed no female execs with no data Average Female Managerial
2007 CEO "chairman president CFO COO CFO head of HR head female executive of any type available Percentage from Shkihou
3.8% (2.40% aside from one
37 0 0' 0 0 0 37 0 0 1 36 7 outlier that had 29.0%)
Non-European/Non-U.S./Non-Japanese
Of total 'Number with no
number Number Number Number Number Number female Numberwith "Numberof
with data 'with with with with with CEO/Chairman/ Number 'female general Numberwith other 'companies with Number
for year 'female female female female female President/COO/ with female counsel/legal non-previously listed no female execswith no data
'2005 CEO chairman president 'CFO COO CFO 'head of HR head female executive of any type available
10 0 0 0 0 0 10 0 0 0 10' 6
'Of total 'Numberwith no
number Number Number Number Number Number female lNumberwith Numberof
with data with iwith with 'with with CEO/Chairman/ Number female general Numberwith other companies with Number
for year 'female female 'female female 'female President/COO/ with female counsel/legal wnon-previously listed i  female execs th no data
2007 CEO 'chairman president CFO COO CFO head of HR head Jemale executive of any type available
9 0 00 0 0 9 0 0 2 7 5
Sources: company websites, company annual reports, Capital 10 Thomson One Banker, LexisNexis, Execucomp (forAmerican companies), and Shikihou (forJapanese companies).
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Chapter III.
Do Institutions Matter in Knowledge Creation?
Quantifying the Impact of Institutional Affiliation on R&D Professionals
1. Introduction
Research has shown that foreign-educated knowledge elites are critical to the development of
their home countries' economies (Kidd, 1967; Freeman, 2006), but little attention has been paid to the
types of institutions they return to, or to how institutional incentives determine the nature and quality of
their knowledge creation. Even "brain-drain" research takes it for granted that foreign-educated elites are
beneficial for development (Carrington & Detragiache, 1998; Lowell, Findlay & Stewart, 2004) without
critical and detailed examination of how they create knowledge upon their return to their home countries
or abroad. Thus most work in this research stream limits itself to specifying the factors that pull elite
students back home or push them away of their national boundaries, or to exploring how to rectify the
income disparity caused by brain drain (Bhagwati & Dellafar, 1973; Portes, 1976; Glaser and Habers,
1978; Rauch, 1991; Hatton & Williamson, 2002; Rosenzweig, 2010).2
This lack of attention to the role of institutions is partly attributable to the difficulty of compiling
reliable data on the labor-market choices and knowledge creation over time of a large sample of elite
foreign-educated knowledge workerso. This study presents a novel empirical design to capture such data
and their causal linkages. By combining multiple databases in an unprecedented fashion, we analyze the
scientific output of Korean electrical-engineering PhDs in light of their institutional affiliations.
This paper aims to make the following contributions. First, via a new method of data compilation,
we have been able to test the impact of institutional employers on intellectual elites at the micro level.
29 For the most extensive literature review on the history of the term brain drain and on policy debates about this
ghenomenon, see Gaillard & Gaillard (1998). For a more recent overview on brain drain, see Freeman (2006).
" Specifically, here the institutional affiliations are defined as PhDs' employer type (academia, corporate R&D and
public research institutes) and nationality (US and Korea).
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We first obtained a comprehensive list of all Koreans who hold U.S. doctoral degrees in electrical
engineering. We then linked this list to other databases that identify their publishing and patenting
activities and their institutional affiliations. Because the PhDs in our sample are quite homogeneous in
their formal training and career expectations, variation in their R&D activities could function as a reliable
proxy for the impact of their workplaces. Second, we use publications in conference proceedings in
addition to the now standard measures of refereed publications and patent as measures of research output.
In fast-moving fields like electrical engineering where conferences are significant and respected channel
of knowledge dissemination, individual's conference presentations function as a reliable proxy for
knowledge generation.
The paper is organized as follows. Section 2 introduces the research context, which is the
electronics industry in Korea. Section 3 then summarizes the multiple databases we used and how they
were compiled. Section 4 reports the empirical results, followed by a discussion in Section 5 and the
conclusion in Section 6.
2. The Research Context: The Korean Electronics Industry and Its Institutions
In order to explore how institutions matter in knowledge creation, we examined how knowledge
professionals' knowledge-creation activities change depending on their workplaces. We chose to study
electrical engineers in the electronics industry for several reasons. First, despite its importance, the
electronics industry is seriously understudied. The most influential research stream that examines the role
of institutions in knowledge production typically focuses on biotechnology and the pharmaceutical
industry. (For notable exceptions, see Amsden & Mourshed, 1997.) Since Boyer and Cohen's
collaboration on gene cloning in 1973 gave birth to the biotech industry, which has reached $84.6 billion
in annual sales, the commercial impact of knowledge creation has attracted much attention in this field.
Meanwhile other domains of knowledge and their commercial manifestations have been largely neglected,
including electrical engineering and electronics. In light of the direct commercial applicability of
knowledge developed in academia, and the extensive history of university-industry collaboration in this
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field, the lack of research is indeed surprising (Kenney & Goe, 2004). Electronics is also an industry that
permits leapfrogging by latecomer countries (Gerschenkron, 1962). Compared to industries like biotech
and machinery, the electronics industry offers lower barriers to entry in certain applications and types of
production (Steinmueller, 2001). In this industry, technology is readily embedded in components and
systems, and can therefore be transferred across borders with relative ease, enabling incremental learning
(Amsden & Hikino, 1994; Kim, 1997).
The recent history of the Korean electronics industry exemplifies the latter point. Three decades
ago, Korea was a country with minimal relevant knowledge in electronics; today it boasts the first, third
and seventh largest IT hardware companies in the world (Figure 3-1). The strategic development of the
industry has played a key role in Korea's status as a leading emerging economy (Hobday, 1995;
Matthews & Cho, 2000).' Moreover, Korea's electronics industry is an ideal test case for examining the
impact of institutions on R&D professionals' knowledge production. In Korea, a handful of large and
powerful organizations have shaped the industry to a large extent. That is, the institutional context of the
electronics industry in Korea is defined by a handful of visible actors, which organizations in turn
exemplify different "institutional types". This characterization is particularly relevant for the Korean case,
where the dominance by large firms is favored; they are highly influential in setting the norms and the
choice sets in the labor market. As a result, institutions and organizations do in fact meld, and the identity
of the employers largely determines the institutional context. And not surprisingly, those organizations
also were the ones that have employed large numbers of the best talents in electrical engineering to build
up their knowledge base (Pyun, 2012).
Meanwhile, Korea has produced a sizable population of electrical engineers over the years. Often
the most talented among them went abroad to get graduate degrees in the U.S. and upon graduation, were
pulled in multiple directions by diverse organizations operating within different institutional field, each
with very different incentives for knowledge creation. Through the interviews with the top U.S. school
3' Following Hobday's definition, the electronics industry will be defined here as consisting of hardware-related
businesses, such as consumer goods, semiconductor and computer and telecommunications equipment (Hobday,
2001).
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PhDs in electrical engineering, a few career destinations repeatedly emerged as the typical choices:
academia, corporate R&D labs - most notably Samsung and LG Electronics - and public research
institutes. Although the people who end up in different organizations embedded in different institutions
are highly comparable in terms of their previous training, career expectations, and research potentials,
where they choose to work may lead to vastly different outcomes (Pyun, 2012). Hence, we can view
academia, companies and public research institutes in both countries as the subsets that compose to a
large extent the working environment for the elite engineers as they engage in knowledge creation. For
the purposes of this research, we use the nationality (US or Korean) and type of organization (academia,
corporate R&D, and public research institutes) as instruments for the institutional context for each
individual. Moreover, if we can amass a critical mass of the homogeneous individuals, follow their R&D
activities and classify them according to where they work, certain patterns may emerge which then can be
defined as "institutional impact". This paper is an attempt to quantitatively examine this idea.
The most relevant discussions in the existing literature deal with the conflicting incentives that
R&D elites are faced with in different types of organizations they work for. We draw our insights mainly
from two streams of thought, namely the fields of sociology of science and technology management. The
sociology of science explains how the scientific community functions and why its mode of operation
results in different R&D activities in different types of institutions (Merton 1968; 1973). Scientists enter
a particular scientific community via the professionalization process that characterizes PhD-level training;
their research output is evaluated in the form of peer-reviewed publications. The norm of open science,
which promotes free dissemination of the most recent developments, contributes to value creation by
advancing corporate knowledge of science. This norm is perfectly aligned with academics' self-interest,
because publication is the main criterion that determines academic success. But this norm poses a
dilemma for scientists in the private sector (Nelson, 1959; Arrow, 1962): the main purpose of private-
sector R&D is to produce knowledge that has commercial value and to appropriate as much of that value
32 Applying Powell and DiMaggio's conceptual tools (Powell & DiMaggio, 1991), the scientific community as a
whole can be viewed as an "institution" in which isomorphism is advanced via the professionalization of its
members, namely their PhD education.
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as possible; thus their research agendas are necessarily constrained by their employers, and open
communication of ideas is not always encouraged. Hence, private-sector scientists experience conflicting
loyalties: their identity is rooted in the universal scientific community, but they are contractually bound to
their employers. In other words, publication is critical to maintenance of one's standing as a researcher,
and is the only portable form of meaningful credentials, but one's publication record is likely to be largely
determined by one's employer. Patents work differently: generally speaking, a patent enhances the
inventor's status within the employing company but has a negligible effect on one's reputation in the
wider scientific community. Meanwhile, engineers at public research institutes face a distinct set of
incentives: though they are relatively free from the pressures of both tenure systems and market systems,
their research agendas and dissemination of their ideas are subject to governmental mandates33 .
The technology-management literature approaches this issue from the perspective of how R&D
professionals produce concrete knowledge using publication and patent data. Scholars in the field
typically compare knowledge-creation activities at organizational level that follow different institutional
norms, with less emphasis on the individual attributesM. Such studies have produced mixed findings on
the traditional divide between knowledge-intensive industries and academia. Gittelman and Kogut (2003),
for instance, argue that differences do exist across organizational boundaries. They found a negative
relationship between academically significant science papers and commercially high-impact innovations
at biotech companies, suggesting that "good science" and "valuable knowledge" are in conflict. In a
similar vein, Stern (2004) shows that scientists in the private sector would be willing to accept less
compensation in exchange for more freedom to publish and to pursue their own research agendas.3s
Agrawal (2006) has documented how differently academic researchers and those working for companies
33 According to the item 15 of the Presidential Decree 17429, "Regulation on National R&D Projects", the
intellectual property rights of the knowledge produced through national R&D projects belong to either the research
organization or the government (depending on how this matter was negotiated between them). Individuals cannot
claim rights over such knowledge. The details of the Decree are available from http-//mest.go.kr.
3 That is, they gather and analyze data at the level of organizations (or types of organizations), and do not include
variables at the level of individuals. In this approach, individuals are viewed as simply a part of an organization and
are lost from the analysis.
35 Stem compares the tradeoffs that biology PhDs make when they receive multiple job offers. The sample design
allowed him to calculate that there is indeed a negative relationship between compensation and freedom to engage in
science as it is traditionally defined.
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behave. An absence of suitable incentives causes a large proportion of inventors in academia to choose
not to disclose their knowledge despite its potential usefulness to the companies that license their research.
An interesting recent work by Azoulay et al. (2011) examines how organizational culture can incentivize
R&D professionals differently by comparing the productivity of the scientists in Howard Hughes Medical
Institute (HHMI) and National Institute of Health (NIH)."
But there is also substantial evidence that research activities at the organizations in different types
of organizations are converging rather than diverging, which suggests that certain institutional forces may
be at work. Some argue that, especially in knowledge-intensive industries, company labs are becoming
increasingly similar to those at universities either as a strategic move or because academic-style labs are
most suitable for the kind of knowledge they seek to produce. Gambardella (1992) found that successful
pharmaceutical companies create an open, quasi-academic atmosphere in order to recruit top talents and
to better utilize the fruits of public science. Cockburn and Henderson (1998) report that pharma
companies invest heavily in basic science to take advantage of rapid knowledge development in
bioscience. Zucker et al. (2002) suggest that close research cooperation with prominent academic
scientists-"star scientists"-boosts biotech companies' capability to innovate. Lim (2009) examined
how different companies absorbed a specific semiconductor technology developed by IBM, and reported
that a cost-effective way for a company to learn quickly is to fund university research and to maintain
close ties with the university researchers. Similarly, Furman and MacGarvie (2007) have pointed out that
research conducted at public-sector research institutes has a significant impact on firm productivity.
This paper aims to contribute to the existing body of research by applying these ideas above to
how the types of employing organizations impact the elite Korean PhDs in electrical engineering in
producing knowledge. Identifying their patterns of knowledge production will enable us to clarify the
impact on knowledge of institutions-again, proxied by different organizational types of employers- in the
36 They found that scientist in HHMI has a higher rate of publishing high-impact papers than their counterparts in
NIH, which they attribute to the more tolerant culture in HHMI.
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Korean electronics industry, which will contribute in turn to better understanding of how to incentivize
those with the highest potential to create valuable knowledge.
3. Data
3.1. Identifying Korean Electrical Engineers with Elite U.S. PhDs
The first step in data analysis was to compile a comprehensive list of Koreans who had obtained
U.S. doctoral degrees in electrical engineering. We utilized the ProQuest Dissertations and Theses
database, which lists over 2.5 million dissertations from more than 700 U.S. universities and is the
standard source for dissertation research. The term electrical engineering was entered in the dissertation-
subject field. Because this field is filled out by PhD students themselves, we concluded that it is a more
accurate indicator of dissertations' subject area than such alternatives as departmental affiliation. This
decision was ratified by our the interviews with several MIT and Stanford PhDs in electronic engineering
(see Pyun 2012 for the description of the interview pool), who said that departmental boundaries can be
ambiguous, subject to change, and variable from one school to another.
We then sought to identify Koreans among the electrical-engineering PhDs. This was possible
thanks to a unique characteristic of Korean surnames: approximately 99 percent of the Korean population
bears one or another of the 100 most common surnames. Thus, searching all possible Romanized
versions those names will identify nearly all individuals of Korean origin. We searched for a total of 157
surnames (and their multiple Romanized equivalents).37 From this pool, we had to filter out Korean-
Americans, since our target population is elite engineers raised and educated primarily in Korea.
Following Kahn and MacGarvie (2008), we used the country where an individual received his or her
* For the Romanization of Korean names, we used the appendix of "Open Forum on Romanization of Korean
Surnames" (2001) as a reference. This document, co-published by the Ministry of Culture and Tourism and thre
National Institute of the Korean Language, offers a comprehensive list of Romanized Korean surnames drawn from
passports issued in 1999.
125
undergraduate degree as a proxy for country of origin.38 This information was available when
biographical information was included in a thesis; for the majority of dissertations that lacked such
information, we used first names as a proxy for nationality. For example, an individual named Gil-dong
Hong was designated Korean, but those with names like John Hong and John Gil-dong Hong were
dropped from the sample.
A total of 3363 individuals remained in the final sample after applying these filters and excluding
61 PhDs whose doctorates were from Europe or Canada. The PhDs in the final sample bore 84 distinctive
Korean surnames and used 175 unique ways of Romanizing their last names. The earliest doctorate in our
dataset was earned in 1956, the most recent in 2010.
3.2. Dependent Variables: Conference Proceedings
In the R&D management literature, the most widespread methodology for studying innovative
activities is to analyze patterns in the production of journal articles and patents. Despite their well-
documented limitations as measures of innovation, journal articles and patents are widely considered the
most practical and reasonably reliable proxies for scientific output.
We also employed papers published in conference proceedings as a dependent variable, an
approach we believe to be a unique contribution of this paper. It has long been acknowledged that
conference proceedings point to a different domain of knowledge than do journals and patents, but they
are rarely included in analyses of innovation in mainstream bibliometric studies. 39 Drott (1995) found
that, in research fields where timeliness and applicability are of particular importance, conference
proceedings are likely to be an exclusive and indispensable channel of knowledge dissemination. This
observation appears to apply to the field of electrical engineering. Lisee et al. (2008) quantitatively
examined the importance of conference proceedings vis-a-vis other types of publications in all 109
academic subfields, using the share of citations made to a given type of publication as a proxy for its
38 Kahn and MacGarvie assert that the evidence from NSF's Survey of Earned Doctorates suggests this to be true.
For example, data from 2003 and 2004 show that 84.9 percent of students responded that they were citizens of the
country where they had earned their undergraduate degree (Kahn & MacGarvie, 2008).
39 Some recent efforts have been made to include conference proceedings. For the field of computer science, see
Mann et al (2006) and Moed & Visser (2007); for social psychology, see Iniguez et al (2008).
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influence: the field of electrical engineering & electronics ranked second in the degree to which
conference proceedings matter." The significance of conference proceedings in this field is also
reflected in their routine inclusion in the curricula vitae of electrical engineers. Our interviews with MIT
and Stanford PhDs confirmed that conference proceedings play an important role in hiring and promotion
decisions.
How well does each type of knowledge production serve as a proxy for knowledge-production
activities? The incentives for PhDs to publish journal articles and conference papers are clear: papers and
articles are accredited to their authors, and they are portable credentials that can be carried across
organizational boundaries. Switching jobs is quite prevalent among doctorate holders in this field (see
Section 4.1.), and an individual's research productivity is critical in this process, especially when
attempting to move from industry to academia. Publishing is also a relatively low-cost activity compared
to patenting, which is expensive and time-consuming. Finally, the PhDs in our sample are likely to
consider publishing comparatively easy. Having received sophisticated academic training at the best U.S.
institutions, they are equipped to disseminate their research in peer-reviewed English-language journals
and conference proceedings.41 At private companies, by contrast, incentives to publish are more
equivocal. Those that conform to the open norms of the scientific community will encourage their
members to publish, and those that do not will attempt to block publication. In this regard, companies are
apt to behave differently from universities and public research institutes. This pattern of individual
homogeneity and institutional heterogeneity is highly advantageous for purposes of this study, since it
enables us to observe how institutions impact individuals.
Patterns of patent production are inevitably more arbitrary. Patents were originally devised to
solve the appropriability problem in innovation, namely underinvestment in intellectual property if
40 According to the authars, 13.1 percent of all academic references in electrical engineering and electronics came
from conference papers.
4' We use English-language publication as a proxy for knowledge. Non-native English speakers who possess
valuable knowledge may not be able to disseminate their knowledge in the international venues due to their lack of
linguistic fluency. But the individuals we are studying belong to a homogeneous sample who received their higher
education in the United States. Thus differences in their propensity to publish can safely be attributed to their
institutional affiliations.
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knowledge becomes a public good once it is disclosed. Thus innovation should be protected from
imitation by competitors. This has traditionally been viewed as the main motivation for patenting. But
whether or not to patent is ultimately a strategic choice on the part of the assignee, or the party that
finances the research and hence reserves the right to benefit from the innovation. This is an important
point; it determines the visibility of the knowledge produced at each decision point. For example, it is
conceivable for knowledge with high potential commercial impact to be produced but remain undisclosed;
instead of being patented, it is protected via other mechanisms, such as lead time, secrecy or
manufacturing/design requirements. It would be impossible to track activity of this kind using the
analytical scheme presented here.
What assignees gain from patenting is a subject that is still hotly debated. This line of research
was largely inspired by "the patent paradox," or the prevalence of patenting despite its rather limited
ability to protect intellectual property. That is, although the evidence suggests that the commercial value
of most patents is virtually nil,42 the propensity to patent is increasing in most technological fields.
Scholarly attempts have been made to explain why patents are still valued. The first group of
theories focuses on the alternative uses of the patents. Long (2002) argues that patents serve as credible
signals of the assignees' innovative capabilities to observers unwilling to pay the information costs of
assessing them precisely. Levin (1986) hypothesizes that firms find patents useful in measuring the R&D
productivity of their employees. Because patents are granted by a third party, he argues, they are an
objective measure that can serve as an effective internal metric for job performance. But these types of
explanation fail to resolve the initial puzzle: if low-quality patents are widespread, how can patents
operate as a useful signal or a reliable performance criterion?
42 Parchomovsky and Wagner (2005) have summarized findings on this issue: the average value of a patent is
between $7,500 and $25,000, which falls short of average acquisition costs of patents. Also, most studies find that
less than 5 percent of patents have any clear commercial worth; less than 1 percent are utilized in lawsuits, and
slightly over 1 percent are licensed (p. 5). Hall and Ziedonis (2001) quote surveys undertaken by Yale in 1983 and
Carnegie Mellon in 1994, which found that R&D managers in the semiconductor industry consider patents to be the
least effective measure of protection (p. 102).
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Scherer's (2001) lottery theory of patents emphasizes the uncertainties of patents' payoffs. It is a
well-known fact that the financial rewards of patents are highly skewed; a very few are extremely
lucrative and the rest pay negligible rewards. According to Scherer, the problem is that it is only apparent
in hindsight which patents will produce such high payoffs. Thus companies decide to patent all their
innovations, like an individual who buys multiple lottery tickets. This theory, despite its theoretical
appeal, is limited in its applicability in that the commercial payoff of patents is often far from random. It
is unrealistic that companies would be completely in the dark about how their patents will fare by the time
a research project results in a patent filing.
The most widely accepted explanation comes from Hall and Ziedonis (2005), who highlight the
defensive use of patents. They point out that U.S. semiconductor companies have assembled patent
collections whose extent cannot be rationalized in purely monetary terms. This behavior can be explained
by the thesis that firms view patents as bargaining chips, not merely as a protection mechanism for their
innovations. In other words, companies tend to view patent stocks as insurance that enhances their
bargaining power in the market. A similar perspective, "the patent portfolio theory" (Parchomovsky and
Wagner, 2005), draws attention to patents' increased usefulness when they are aggregated. Patent
portfolio theory maintains that the true value of patents lies less in their individual worth than in their
value when they are aggregated with other related patents. By securing a sizable patent portfolio,
companies can gain many strategic advantages such as broadening the scope of future R&D activities,
attracting more capital, and reducing the risk of legal defeat.
Which theory best explains patenting behavior in the Korean electronics industry? Protecting
their innovations is still an important motivation for Korean electronics companies. According to a recent
government report (Sohn et al., 2010), Korean electronics firms consider patents the most effective
protection for their innovations, preferable to secrecy, lead-time advantage, complexity in design, utility
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model rights, copyrights or design rights.43 Korean electronics manufacturers also rely on patents to
defend their innovations more heavily than do their foreign competitors (see Picture 3-1, in Appendix).
The recent history of Korean electronics companies explains well how they came to recognize the
defensive function of patents over time. As early as 1986, Samsung Electronics was embroiled in a
highly publicized lawsuit initiated by Texas Instruments (TI) that forced Samsung to pay $85 million, an
overwhelming sum for a then-fledgling company. A TI lawyer recalled:
We explained why we started the lawsuit against Samsung, and how much we expected them to
pay for using our technology. They were totally shocked. One person from Samsung, after
recovering from the initial shock, told us that asking them to pay that much money meant closing
down their business altogether44 .
International lawsuits involving Korean electronics companies have became increasingly
prevalent since the 1980s. A typical example is the series of high-profile legal cases that four Japanese
plasma-display-panel (PDP) companies initiated against Samsung and LG Electronics in 2003-2004
apparently to hold their rapid growth in check. Samsung and Apple are currently engaged in numerous
cross-lawsuits over smartphone technology; as of November 2011 approximately thirty legal disputes
between the two firms were under way in nine countries. Ji-Sung Choi, CEO and vice chairman of
Samsung Electronics, estimated that its legal expenses alone would reach $200 million by 2012 (Kim,
2011). Patent trolls (otherwise known as NPEs, or 'non-practicing entities'), organizations that purchase
patents to generate revenue via lawsuits, also pose a real threat to Korean electronics giants.45 Samsung
43 This finding is from the Korean Innovation Survey, included in the report; the results date from 2008. The Korean
Innovation Survey is an annual survey conducted by the Science and Technology Policy Institute, a governmental
think tank. The institute asked respondents to rank on a five-point scale the effectiveness of the seven mechanisms
mentioned above as protection for their innovations. The sample consisted of all Korean manufacturing firms that
employ ten or more people; the industry was classified according to the Korean Standard Industry Code (KSIC) at
the two-digit level. Quoting research findings from other countries (Cohen et al., 2000; Hall 2009), Sohn et al. note
that Korean companies are unique in their regard for patents as the best protection mechanism (Sohn et al., pp. 109-
110).
44 Quoted from Chung, pp. 65-66.
45 Patent Freedom, a nonprofit organization that tracks the activities of patent trolls, reports that all of the top 25
lawsuits such firms have initiated since the mid-2000s target electronics and communications companies. This
information is accessible at https://www.patentfreedom.com/.
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Electronics was sued 38 times by patent trolls in 2004-2008, making the company their largest prey
worldwide. LG Electronics ranked sixth, with 29 lawsuits.
The usefulness of patent data as a proxy for knowledge production in Korea's electronics industry
is further confirmed by the actual relationship between the two. The data on patent assignees from United
States Patent and Trademark Office (USPTO) in Table 3-1 accurately reflects the current R&D capability
of each company. Again, the growth of Samsung's patent stock and its correspondence with the
company's underlying capabilities well illustrates this point. For example, the first major surge in
Samsung's patent production took place as the company was transforming itself from imitator to
innovator (Siegel and Chang, 2006). Until the early 1990s, Samsung competed on low-cost DRAM
production, but by the early 2000s it had differentiated its products through aggressive investment. The
company offered more than 1,200 variations of DRAM products in 2003 and had extended its leadership
in flash memory by the following year.
A report on patent propensity in Korea (Sohn et al., 2010) by a government think tank also found
a meaningful relationship between patents and knowledge production. The authors examined the
likelihood to patent across different industries, and found that the electronics industry has patented more
actively than any other industry. Given that the electronics industry has indeed been at the forefront of
value creation and knowledge creation, aggressive patenting suggests that patents can be an effective
measure for the protection of knowledge creation.
In sum, it is reasonable to believe that individual knowledge creation on the part of the pool of
engineers we are dealing with is likely to leave visible traces. U.S.-trained Korean electrical engineers
form a strong epistemological community and have been trained to communicate their knowledge
production in specific ways, namely via journals, conferences and patents. Ultimately, the strongest
rationale for employing these measures is that the purpose of this paper is to measure the engineers'
"social impact." It is certainly plausible that elite engineers could influence knowledge production by
intangible means that are secretive, internal to the organization and thus non-detectable to the general
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public. However, the social impact of knowledge created in those ways will remain minimal due to its
inaccessibility.
3.3. IEEE Search: Tracking Journal Articles and Conference Proceedings
We use a novel methodology to identify journal articles and conference papers produced by the
Korean electrical engineers in our study population. We chose to utilize the IEEE Xplore Digital Library
in preference to the Thomson Scientific Citation Index, the database most commonly used in bibliometric
studies. The Institute of Electrical and Electronics Engineers (IEEE) is a professional organization for
engineers primarily in the fields of electrical engineering, electronics and computer science, and some
professionals in closely related areas of science like applied physics and mathematics. As such, it is the
standard platform for knowledge sharing in the electrical-engineering profession. The IEEE is the largest
technological association in the world; its members number around 400,000, and represent 160 countries.
The IEEE publishes more than 150 journals, magazines and transactions, and its conferences draw over
100,000 professionals annually. At present the IEEE Xplore Digital Library contains approximately 3
million documents, or nearly one-third of research documents produced worldwide in electrical
engineering, computer science and electronics.
The IEEE database offers several advantages. Most importantly, it allows searches for
conference papers, thanks to a recent expansion of the Xplore library. Second, the IEEE database
naturally limits search outcomes to our field of interest. In multidisciplinary research, determining
whether a specific piece of knowledge falls into a certain academic discipline or not can be difficult for
nonspecialists, and can thus introduce noise into the data. Searching by researcher name is not a solution,
because individuals with doctoral degrees in electrical engineering can conceivably veer off into other
fields after graduation. IEEE search prevents such errors. Third, it offers with a single platform where a
group of people can be assessed in a consistent fashion despite individual variation in academic subfields,
institutional types, ages and locations. Fourth, authors' workplaces at the time their papers were produced
are specified in all IEEE documents; this information is highly reliable because the authors have a strong
incentive to list their affiliations accurately. Finally, the IEEE enables searches using full names, not just
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initials, unlike such other databases as those of the ISI Web of Science and the USPTO. Because Koreans
have so few surnames, correctly identifying an individual using only initials is unfeasible.
Locating the publications of the engineers in our study population via the IEEE involved an
elaborate search process. Initially, we searched using the names on their doctoral dissertations. Most
PhDs in engineering start publishing while they are still in graduate school; this circumstance and our
prior knowledge of individual's university affiliations and year of graduation provided reasonable
certainty of searching for the right individual. It is highly likely that individuals will continue to use the
names that appear on their theses throughout their academic careers. However, a small percentage use
initials instead (especially if they work in industry or have many co-authors); thus we searched for all
possible combinations of initials in addition to the initial full-name search. The career trajectory of an
individual who is actively publishing can be reliably reconstructed using this method. The papers
produced at times of career transition are particularly helpful because they offer information on switches
from one organizational type to another.
Certain cultural and institutional cues facilitated this process. For example, when two or more
people with identical names actively published through IEEE, the publications produced by the engineer
in question could be identified by interpreting the data. From publications during graduate school, we
could identify initial research networks and an expected timeline for publishing activity. A substantial
number of graduate students publish with their PhD advisors until a few years after completion of their
PhDs. Papers published during this transitional period were highly useful for identifying engineers'
subsequent institutional affiliations. Author order was also helpful in determining whether an individual
became an academic or not. It is commonplace in science and engineering to specify the name of the
principal investigator (PI) in the very end, which position typically would take five or more years for one
to reach after obtaining the doctoral degree.
In our analysis of publications and patents, we eliminated from the sample those PhDs who
graduated in 2007 and later. We did so because the final destination of doctorate holders in this field is
often unclear early in their careers; it is customary for recent graduates to take short-term research
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positions in academic or industry. Especially in industry, it only later becomes clear whether that position
was the beginning of a long-term career or a stepping stone to a different arena. For engineers who have
not yet fulfilled their military obligations, mandatory for Korean males4 6 and for those working to earn a
U.S. green card, taking on a job that they expect to keep for only a few years is very common. Taking
into account as well the time lag associated with the publications' peer-review process, five years of
buffer time seemed necessary.
Despite its merits, this method has a couple of shortcomings. First, pinpointing the exact timing
of a particular instance of knowledge production is impossible because of the inevitable time lag between
a discovery (or development) and its dissemination on a public platform. This phenomenon complicates
the process of interpreting author-institution data for papers written during transitional periods. For
instance, if an engineer writes a paper with her graduate-school advisor but it is published after she moves
on to a private company, the author affiliation that appears on the paper can contain noise. How to code it
is a significant issue because the same problem arises in every case of an institutional switch. After much
contemplation, we decided to attribute a given paper to the most current workplace named. We did so for
two reasons. First, it is unclear how much of the knowledge produced with previous collaborators can
actually be attributed to pre-switch affiliations: some publications with such authorship appear years after
one the institutional switch, in which case the new institution may merit credit, perhaps for providing new
insights, facilities or funding. It is also logical to associate the post-switch institution with knowledge
produced earlier, because it is likely to have hired the engineer in question precisely because of that
knowledge. In this sense, the new institution can be viewed as having indirectly encouraged the
knowledge production.
The second shortcoming is that IEEE search over-identifies academics, who have the strongest
incentive to disseminate their findings via this venue. This is not a serious drawback, however, in that the
46 All Korean male adults must serve in the military unless they have physical defects. Typically, in order to fulfill
this, a Korean man would enter the military as a private and serve for 21 months. However, the people who pursue
graduate degrees in science and engineering are given an alternative to complete this duty through working as a
"Professional Researcher Staff'. This option exempts them from all military obligations if he works in one of the
pre-assigned companies for a minimum of 36 months upon graduation. (Source: http://www.mma.ro.kr).
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public nature of the knowledge produced makes for the greatest impact, which is exactly what the author
wants.
It is important to note that this research design should not be taken as an attempt to judge the
research capabilities of individual engineers. The number of publications tracked this way is a good
proxy for academic achievement on the part of those whose research falls squarely into the realm of
electrical engineering, but not for those whose intellectual contributions transcend the boundaries of the
field. One can be a very prolific researcher in material science, for example, without leaving yet
intellectual traces in IEEE. Thus the data represent the study population's intellectual impact strictly
within the field of electronics engineering.
3.4. KRI Search: Tracking Patents
Tracking patent production called for linking the list of PhDs from ProQuest to a patent database.
The most straightforward method of doing so is to search patent databases by the engineers' names, but
this approach proved ineffective due to the similarity of Korean names. Searching patents by name
yielded too many hits except in cases of very unusual names. Two further sets of practices complicated
the classification issue. First, it is not uncommon for inventors to use their initials rather than their full
names when registering patents, especially when there are many co-inventors. Furthermore, patent
applications are often filed by actors other than the inventors themselves, such as patent attorneys and
assignees, increasing the likelihood of variation in the Romanization of Korean names.47 Second,
although we found most of the study population's institutional affiliations via IEEE search, these
affiliations were not always helpful in matching individuals to patents because a patent's assignees do not
necessarily match the inventor's workplace; for example, if a college professor received a patent for
For example, an engineer named Kwon Oh-Kyong used at least four different Romanizations when applying for
patents: Kwon Oh-Kyong, Kwon Oh Kyong, Kwon Oh Kyoung and Kwon Oh K. Furthermore, his name was
misspelled as Kwon On-Kyong on a U.S. patent he produced at Texas Instruments (#5090118). At present, no
patent database has the ability to identify all these variants as the same person. There are several possible ways of
Romanizing any Korean name; thus the likelihood of mismatching patents to their respective inventors is quite high,
particularly for individuals with common names.
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research funded by an electronics firm, the assignee is likely to be the company and not the university.
Furthermore, inventors sometimes register patents under their own names.
In order to track an individual's patent production reliably, therefore, an alternative approach was
called for. The Korea Researcher Information database (KRI), compiled by the Korea Research
Foundation (KRF) provides such information. The KRF, modeled on the U.S. National Science
Foundation, is a governmental organization whose main function is to evaluate grant applications and
allocate research funds. To aid this process it maintains the KRI, which contains demographic data and
data on the professional activities of research professionals. As of November 2011, the KRI contained
information on 213,718 researchers, and on the 230,000 patents, 3.64 million papers and 510,000 book
titles they had produced. KRI data is highly reliable and has been utilized in other similar searches (see
Park, 2007). Most Korean research professionals need KRF grants, which gives them an incentive to
keep their records up-to-date. The KRF also periodically contacts each researcher on file and asks
university administrators to update the database. The most recent overhaul of the data was completed in
October 2011; thus the data used in this paper is highly accurate.
The foremost merit of the KRI is that the knowledge-production activities and biographical data it
tracks are classified by the individuals themselves. We could thus correctly identify an individual using
the institutional origin and date of his or her PhD. Each individual's page also contained a separate
section for patents; not all were complete, but the application numbers and patent titles they provided
could then be searched in other patent databases.48 This is, in our view, the most reasonable way to
approach the issues that plague name-based search on patent databases.
Another strength of the KRI data is that it provides a complete career history for each person on
file. This information contributes significantly to our calculation of the dependent variable "knowledge
production per year" by increasing our confidence in the estimation of the denominator "years spent in
4
" KIPRIS for Korean patents and USPTO for U.S. patents. The Patsnap database was also utilized for cross-
checking purposes, mainly for international patents.
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each institutional type." This method also eliminates the bias that arises from selecting on the dependent
variable, in that periods of non-activity can now be incorporated into the analysis.
On the other hand, filtering individuals through KRI causes professors to be overrepresented in
the sample because they are the main applicants for KRF grants. But in view of the fluid boundary lines
between jobs in this field, this is a less serious problem than in other industries. An absolute majority of
academics in electrical engineering have worked in other types of institutions before landing in academia;
this pattern makes it possible to identify the impact of institutional employers on knowledge creation.
4. Results
We analyzed knowledge production by Korean graduates of the top ten U.S. doctoral programs in
electrical engineering as ranked by US News & World Report in 2009. As described in Table 3-2, there
were a total of 762 individuals in the sample who were found through ProQuest database. The PhD who
graduated the earliest in the sample Dr. Paik who studied at Stanford, who finished his doctorate in 1962.
The PhDs who graduated in 2007 and afterward were eliminated from the sample because the final career
destinations of doctorate holders in this field are typically unclear early in their careers. It is customary
for recent graduates to take short-term research positions that they have no intention of sticking with
permanently, including post-docs and research positions in industry. In the latter case, it only later
becomes clear whether such a position was the beginning of a long-term career in industry or a stepping
stone to subsequent jobs in academia or public research institutes. For engineers who have not yet
fulfilled their military obligation-mandatory for Korean males-and for those aiming at a U.S. green
card, a stopgap job is very common. Taking into account as well the time lag associated with the peer-
review process for publications, five years of buffer time seemed necessary. This is the pool of people
that we matched with the IEEE and KRI databases to track their knowledge-production activities.
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4.1. Publication Data from the IEEE Database
It was crucial to compile accurate placement data on the Korean engineers. As noted above, our
main source of career information was the IEEE.49 Supplementary methods to retrieve such data included
Internet search, patent databases and the "author finder" function embedded in Thompson Science's ISI
Web of Knowledge. Internet search proved quite effective for individuals who had entered academia,
especially at prestigious schools, because they tend to run their lab homepages and to disclose personal
career information there. It was almost impossible, however, to use this method to track those who had
gone into industry; they were inaccessible unless they shared personal information on social-network
services or maintained personal websites (which were rare). We used patent databases and author
searches on the ISI Web of Science only as supplements because of the similarity of many Korean names:
there were simply too many individuals with the same name to reliably identify a person even after
winnowing the number using graduation year and field of study. These two sources did occasionally
prove useful for individuals with unique names. Individuals were dropped from the sample only if their
career tracks remained unidentifiable even after using all of these methods.
4.1.1. Preliminary Data Analysis: Elite Engineers' Career Choices
We found the job destinations of 586 (72.6 percent) of the Korean electrical engineers identified
through the ProQuest Database. Of those 586 PhDs, the career destinations of 560 were identified via
IEEE. The rest were located through other means, such as patent database, social networking websites or
newspaper articles.
The absolute majority of the elite engineers either became academics or company researchers in
the United States or Korea. Table 3-3 summarizes the final job destinations of the elite engineers,
aggregated by institutional type. The first interesting finding is a strong inclination toward industry in
this group. Although more ended up in academia (59 percent) than in industry (37 percent),50 it is
49 Of the 586 PhDs analyzed in this section, we found workplace information on 560 (95.6 percent) in the IEEE
database.
50 The percentage in academia is likely to be overrepresented. Tracking via the IEEE database identifies people only
when they publish, and those in academia have the strongest motivation to do so.
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noteworthy that corporate R&D in electronics was able to absorb top-notch talents on such a massive
scale. This pattern contrasts with the low percentage at public research institutes (PRIs): among all the
PhDs active on the IEEE database, merely 3 percent ended up at Korean PRIs and only 1 percent at U.S.
PRIs. There are two possible explanations: that gifted engineers do not choose to work at public research
institutes, or that joining such organizations tends to end their knowledge-production activities, leaving no
traces on the IEEE database. Because the latter scenario is implausible given the nature of such institutes,
it is likely that corporate R&D labs in the electronics industry employ top-notch engineers in large
numbers while public research institutes play a negligible role as employers of that cohort.5' Industry as a
career destination for PhD engineers looms even larger when the "interim" workplaces a PhD moves
through before reaching a final career destination are taken into account (see Figure 3-2). Of those who
held jobs in two or more institutional types, a staggering 76 percent had worked in industry before
reaching their final destination.
The boundaries between corporate research labs, academia and public research institutes also
appear to be rather fluid. Of the 586 PhDs in our sample, we found that 289 (49.3 percent) had switched
from one institutional type to another at least once, and that 63 (10.8 percent) had done so at least twice.
As estimates of traditional job switches, these estimates are highly conservative. First, they do not
include job changes within the same employer type, such as moving from Intel to IBM. Only transitions
from, say, Samsung Electronics to Seoul National University are counted. The numbers are also
understated because one's institutional affiliation only appears in the IEEE database when one publishes.
The different career-choice patterns of the returnees and non-returnees to Korea are striking (see
Figure 3-3). Overall, twice as many people returned to Korea as remained in the United States, with 66
percent return rate. Among the returnees, three times as many entered academia as joined corporate R&D
labs. The trend was quite the contrary for those who remained in the United States, among whom there
were twice as many company researchers as professors. Most noteworthy of all, hardly anyone who
returned to Korea entered industry before the mid-1980s, when a handful of US-educated star engineers
5' This insight was confirmed in interviews with a subpopulation of the sample (see Pyun, 2012).
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were aggressively recruited by Korean chaebol companies to lead their pet R&D projects. Since then, the
number of top-flight engineering PhDs who end up at Korean companies has steadily increased. This
finding demonstrates how home-country demand has attracted elite engineers back home.
Patterns of non-patent knowledge production, defined as the total number of journal articles and
conference papers, support this interpretation. Figure 3-4 compares Korean PhDs' annual knowledge
production at U.S. companies and at Korean companies. Knowledge production by Korean PhDs at U.S.
companies began as early as the 1960s, but their counterparts at Korean companies only began to show up
on the IEEE database three decades later.52 As noted, Korean companies began to seriously build up their
competence, in terms of both size and in technological capability, in the 1990s. By the 2000s, Samsung,
the top destination for elite engineers, had achieved a global presence and leadership in the semiconductor
business (Siegel and Chang, 2006). Correspondingly, although knowledge production by U.S.-educated
PhDs at Korean companies only began in 1989, it reached 10 percent of the total non-patent knowledge
production by 1998 and 50 percent eight years later. This pattern coincides with when the U.S. educated
engineers began to take jobs at Korean companies. By the 1990s and more intensively in the 2000s,
Korean corporate R&D in electronics became increasingly sophisticated and knowledge-intensive.
Before going into the actual analysis, we will present the hypotheses to be tested. Although there
are evidences that point to multiple directions - thus making it even more worthwhile to put our ideas to
quantitative testing - the null hypotheses will be set up to reflect the conventional wisdom. That is, we
hypothesize that working in academia or public research institution will be associated with higher
production of journal articles and conference proceedings compared to corporate R&D labs, and vice
versa for patent production. Additionally, in each type of corresponding employing organization, PhDs
who are working in the U.S. will be more active in both publishing and patenting.
Hypothesis 1. PhDs employed in industry publish less than their counterparts in academia or in public
research institutes.
52 The first IEEE publication by a Korean PhD working at a U.S. company appeared in 1962; 7.9 percent of total
IEEE publications by Korean electrical-engineering PhDs at U.S. companies were produced before 1990. [OK?] In
contrast, no publications emerged from Korean companies until 1989.
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HIa. PhDs employed in industry publish less peer-reviewed conference proceedings than their
counterparts in academia or in public research institutes.
Hib. PhDs employed in industry publish less peer-reviewed journal articles than their
counterparts in academia or in public research institutes.
Hypothesis 2. PhDs employed in industry will patent more than their counterparts in academia or in
public research institutes.
Hypothesis 3. When working for the same type of employing organizations, PhDs in the U.S. will be
more active in all kinds of knowledge production than their counterparts in Korea.
H3a. Given that they are in the same type of employing organizations, PhDs in the U.S. will
produce more peer-reviewed conference proceedings than those who are in Korea.
H3b. Given that they are in the same type of employing organizations, PhDs in the U.S. will
produce more peer-reviewed journal articles than those who are in Korea.
H3c. Given that they are in the same type of employing organizations, PhDs in the U.S. will
produce more patents than those who are in Korea.
4.1.2. Publication Analysis
We now turn to our first regression model, which allowed us to estimate whether the PhDs'
institutional affiliations impacted their production of conference papers and journal articles. We
estimated the following specification using data at the level of publications:
Log (PRODUCTIONij) = a + INSTITUTIONij + SCHOOLi + YEARPASSEDij + cl(INDIVIDUAL)i + Eij
where i is the index for individual and j is the index for the type of institution. Each entry
represents one individual at a particular type of institution. Production of knowledge, PRODUCTIONij, is
basically defined as "number of publications per year" by individual i while at a particular type of
institution j. The denominator, or one's tenure at a certain type of institution, is calculated as (end year of
knowledge production at Institution A) - (start year of knowledge production at institution A) + 1. For
example, if individual i produced journal articles while working at Intel from 1999 to 2003 and at MIT
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from 2005 to 2010, the denominators used for that individual's journal counts at each institution would be
5 and 6 respectively. In the cases of PhDs who had only one research output after graduation, the time
span was calculated as (2011 - graduation year).
More specifically, the dependent variables were defined as follows: (1) a simple count of
conference papers or journal articles produced each year that individual i worked at a certain type of
institution; (2) an author fractional count-5 of conference papers or journal articles produced each year
that individual i worked at a certain type of institution. Three more dependent variables were estimated
for journal articles only, because the influence of articles can be calculated using the Journal Impact
Factor (JIF) from the Thomson Institute for Scientific Information's Journal Citation Report. JIF, a
popular measure for evaluating the influence of academic journals, calculates the frequency with which
an article in a given journal has been cited in the preceding three years. No comparable measure exists
for conference papers covering the range of topics encompassed by IEEE.m Thus three additional
dependent variables utilizing the impact factor (as a proxy of importance) were calculated only for journal
articles: (3) a simple count of journal articles produced each year that individual i was at a certain type of
institution, weighted by JIF; (4) an author fractional count of journal articles produced each year that
individual i was at a certain type of institution, weighted by JIF; (5) a dummy variable that takes a value
of 1 if, while working at a certain institutional type, an individual ever produced an article/articles in a
journal whose JIF is among the top 5 percent of all electronics-related journals. Since all the
distributions of publication production per year were skewed, we took natural log transforms except for
the dummy variable.
The key variable INSTITUTION was coded in 7 categories. The first three represented private-sector
labs, academia, and public research labs in Korea; the next three represented the corresponding
s3 Following the conventional definition in bibliometric studies, author fractional count refers to the 1/(number of
total authorsfinventors).
54 Measures of conference quality are calculated using paper acceptance rates or citation frequencies; in some
subfields, such measures are widely used. But there is no standard measure that can be applied to all conference
proceedings in electrical engineering, broadly defined. This observation was confirmed by consulting a number of
MIT librarians who specialize in bibliographic search and information science.
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institutions in the United States, and the seventh represented post-doctoral training. Although U.S.
universities employ both professors and post-docs, the two groups are easily distinguished: a post-doc
position typically lasts only a few years, and in most cases we had enough information to properly
classify a given PhD. The controls SCHOOL and YEARPASSED represented the university that
awarded a given individual's PhD and the number of years passed since graduation. To account for the
correlation within each individual, a cluster effect cl(INDIVIDUAL)i was added to the model.
4.1.2.a. Conference Results
From our sample of PhDs, a total of 763 individual-institution pairs (representing 515 unique
individuals) were found to be active in producing conference papers. After zero-values for conference
papers were dropped, a total of 691 individual-institutional pairs remained in the sample."
In the Table 3-4, both regressions were statistically significant (p<0.0001) and had relatively high
R square values (for simple counts, R squared = 0.1131; for author fractional counts, R squared = 0.1415).
The covariate SCHOOL was dropped because there were no differences among schools in either
regression. As expected, elite engineers produced conference papers most actively when they worked in
academia. Compared to the reference group-engineers in corporate R&D in Korea-professors in
Korea and the United States respectively produced 2.07 and 2.04 more conference papers per year.
Interestingly enough, the institutional impact was larger when individual contributions were taken into
account. In Model 2, where an individual's total number of conference papers per year is divided by the
number of co-authors, those at U.S. public research institutes and in post-doctoral positions produced
more conference papers than those at Korean companies. It is noteworthy that employment at Korean
companies did not exhibit significant differences from employment at U.S. companies. U.S. companies
have been considered the most prestigious destination in industry, and they are known to conduct the
most sophisticated R&D activities, but they seem not to differ significantly from Korean companies in
terms of how they incentivize top engineers to produce conference papers.
ss Although the sample size decreased somewhat, the spread of institutional affiliations was very similar to that of
the original sample. The same thing was true of journal production.
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4.1.2.b. Journal Results
For journal production, after the zero-values for the dependent variable were dropped, a total of
608 active individual-institution pairs (representing 441 unique individuals) remained in the sample.
All the regression models were statistically significant in Table 3-5 (p<0.0001) with substantial R
square values, ranging from 0.15 to 0.18. Institutional differences are more pronounced in producing
journal articles than conference papers. Unlike conference papers, post-doctoral positions are positively
associated with journal publication in all four models.
The coefficients of institutional-affiliation dummies are calculated in comparison to the reference
category, which is private companies in Korea. U.S. academia unfailingly has the largest magnitude on
producing journal articles, and is strongly associated with the publishing them in terms of both quantity
and quality (p<0.001). Both professors in Korea and post-docs in the United States published
significantly more actively than engineers at Korean companies. Though only professors in Korea and
the United States are shown to be more productive than Korean company researchers in the first two
models, U.S. post-docs have a positive impact as well when we weight the dependent variable with the
journal-impact factor. Since post-doctoral positions tend to be held by individuals who intend to go into
academia, it is reasonable to assume that they aim to publish articles pin more prominent journals.
These overall results can be interpreted as reflecting the publish-or-perish ethos of academia,
especially in the United States, and even in a highly application-oriented discipline like electrical
engineering. The strong incentives for U.S. professors to publish lead them to produce 2.15 more articles
per year than their counterparts at Korean companies. On average, Korean professors published 1.52
more articles, and U.S. post-docs published 1.50 more articles, than Korean private-sector researchers.
In these sets of models, unlike in the case of conference papers, some of the U.S. universities
have statistically significant relationships with the dependent variables: compared to the MIT PhDs, the
PhDs from Stanford, UC Berkeley, and the University of Illinois, Urbana Champaign consistently
produced more articles.
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In journal publication, as in publication of conference papers, U.S. and Korean companies differ
little in how intensively they encourage the elite R&D professionals to publish. The one noteworthy
difference, in Model 2, is that when engineers are working in Korean companies, they tend to have more
co-authors when they publish compared to U.S. companies. But the difference between Korean and U.S.
companies disappears again when we weight the production weight the journal article production by
impact factor in Models 3 and 4.
4.2. Patent Productivity Using Data from the KRI Database
Using the methodology described in section 3.4, we identified a total of 236 individuals and 440
engineer-institution pairs for use in the following analysis. From the ProQuest search, we know each
PhD's alma mater and graduation year. Because the KRI database is rich and reliable in recording
personal information, we could readily identify the people in our sample in the KRI.
4. 2. 1. Patents
Patent production by the elite engineers in the current data format in our sample is best described
by a categorical variable: either they produced a patent or not when emplooyed at a certain type of
institution. By contrast to the analysis based on IEEE, which records knowledge production only upon
publication, a considerable number of zero values appear in the patent data collected from the KRI
database. However, the KRI database reveals exactly where and how long a PhD worked throughout his
or her career. In order to make use of the zero values in the dependent variable, therefore, we employed a
logit model.
Table 3-6 presents three sets of logistic regression estimations. Models 1-3 are identical except
that the dependent variables are calculated differently. The dependent variable in Model 1 includes
patents registered in any country. Model 2 includes only U.S. patents. Because the United States is the
largest market for the electronics industry, and because it is costly to apply for and register a U.S. patent,
such a patent signifies that a given invention possesses a certain degree of commercial signficance.
Model 3 further considers that signficance by weighting U.S. patents by their subsequent forward-
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citations (that is, the citations they received).56 If a patent did not receive any citations within 5 years of
its application, it is counted as zero.
All three models in the Table 3-6 are highly significant, Models 1 and 2 at the p = 0.001 level and
Model 3 at the p= 0.01 level. In Model 1, which measures production of all patents, only the U.S. faculty
members appear to produce significantly fewer patents (p < 0.05) than their counterparts at other types of
institutions. That is, faculty members at U.S. universities were 2 percent less likely to produce any kind
of patent than their counterparts elsewhere.57
Models 2 and 3 show that employment in Korean academia is negatively associated with
production of patents with international applicability and/or commercial importance. Professors in Korea
produced 4.5 percent fewer U.S. patents and 6.9 percent fewer high-impact patents.
5. Conclusion
Overall, we find strong evidence that the institutions do matter in elite engineers' knowledge
creation. This is particularly signficant when we consider how our research design allows us to attribute
such diffrences fully to the institutional incentives. The PhDs from the top schools behave very
differently when they are working for industry versus when they are in academia, even in a field such as
electrical engineering where people move frequently across organizational borders. As expected, they
consistently publish more in both journal articles and conference proceedings when they are in academia.
Also, in support of hypothesis 2, working in indistry tends to result in higher patent production. These
show that the organizations in electrical engineering encourage and reward the behaviors of their
members in the way that fit the traditional expectations when it comes to the institutional norms of
academia vs. industry. Despite the evidences that institutional norms in different types of organizations
56 See the Appendix for an explanation of how the citation-weight of patents was determined and applied.
s7 The range of the confidence level is 0.0006-0.8238.
58 The range of the confidence level for the odd ratio regarding U.S. patents is 0.0059-0.3422; the corresponding
figure for citation-weighted U.S. patents is 0.0113-0.4215.
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are converging for PhD researchers in knowledge-intensive industries, our results propose that still
institutional incentives are considerably different and do matter59.
Additionally, the way professors behave similary and differently across national borders are
interesting. While there is a strong evidence of convergence in terms of publishing in U.S. and in Korea
academia, they appear to behave differently when it comes to patenting. The former suggests the
institutional norms of academia is becoming universal. However, the latter can be interpreted as that the
institutional norms converge based on their priorities: they tend to be assimilated first on what matters
most to them.
Now we turn to the discussion on the paradox posed in the beginning of this paper. Under the
current empirical design, Korean companies do not lag behind U.S. companies in all kinds of knowledge
production unlike how they are commonly viewed. It is indeed counter-intuitive that Korean corporate
R&D is not inferior even in the production of U.S. patents compared to U.S. companies. This may appear
as the international commerciabilty of the patents produced by the PhD researchers in Korean electronics
firms were at par with those from U.S. corporate labs. At first glance, this seems to be contradicting
espeically the disseration essay 1, where the elite engineers were found to be deeply dissatified with the
type of jobs given in Korean companies.
Nevertheless, there are at least three different scenarios that can reconcile the two. First, it may
be the case that although the PhDs in Korean companies are unhappy with their jobs, they are still
producing good outcomes. After all, the interviewees in the Essay 1 were referring to the suppressed
possibilities and their personal frustrations, which are the matters beyond their outward actions. To
capture such matters accurately, the measures such as patents may not be adequate. Strictly saying,
through the quantitative data, we have no knowledge on what "could" have happened. In other words,
although the data may show that the visible performances appear to be decent enough in Korean corporate
labs, it is silent on whether the elite engineers could have produced more that what they already did, or if
59 This may change if we introduce time dimension more aggressively to focus on very recent years, for example, by
dropping all the observations before year 2000, which we will reserve for future research.
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they could have founded venture companies. This would advocate the need for both quantitative and
qualitative approaches in studying the multidimensional social issues - by nature, it was difficult to detect
the casual mechanisms laid out in the Essay 1 using the quantitative metholodgies.
Second, it is also highly possible that the engineers are unhappy and they are indeed not
performing well, although the current results could not show this properly. In other words, the top
engnineers may be producing a sufficient numebr of patents, but in fact such patents may be mediocre in
their true quality. If this is true, how to precisely assess "good performance" of the PhDs in Korean firms
becomes the key issue. As one of the major complaints of the PhDs in the Essay lwas that the type of
projects they are given in the firm was not interesting enough, one way to measure this woud be to
compare the patents produced by the elite engineers in the sample and the best patents produced by
Korean companies in the same timeframe. That is, we can compare how influential the patents produced
by the engineers in our sample are vis-h-vis the highest-impact patents from the Korean companies. In
order to do this, we will need to re-design the empirical scheme so to evaluate the quality of the
innovative activities in a more sophisticated fashion than the current method.
Lastly, we can understand the present results as the PhDs working even harder in order to quickly
exit the Korean companies, since they feel discouraged there. Under this scenario, ironically, the poor
working environment may incentivize the elite engineers in the way they will get favorable
recommendations so that they can leave the company soon. Nevertheless, it is a suboptimal outcome as
they are still deterred from creating knowledge that is the most lucrative and innovative. Whether this
hypothesis is true or not can be put to the test by interviewing a larger sample of the elite PhDs who
worked in Korean companies and examining their R&D activities there on a project-by-project basis.
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Tables and Figures
Table 3-1. Number of Patents Held by Top 10 Korean Holders of U.S. Patents, by First-Named
Assignee, 2005-2010
First-Named Assignee 2005 2006 2007 2008 2009 Total
Samsung Electronics Co. Ltd. 1569 2306 2583 3325 3394 13177
LG Electronics Inc. 461 683 665 774 1044 3627
Hynix Semicondutor Inc. 353 438 400 435 584 2210
Samsung SDI Co., Ltd. 109 150 301 415 411 1386
LG. Philips LCD Co., Ltd. 314 379 411 246 1 1351
(Individually Owned Patent) 215 257 189 195 217 1073
Electronics and Telecommunications Research
Institute (ETRI) 112 171 205 254 304 1046
LG Display Co., Ltd. 0 0 0 268 590 858
Samsung Electro-Mechanics Co. Ltd. 81 126 148 170 215 740
Dongbu Electronics Co. Ltd. 21 70 188 194 187 660
(Source: USPTO website)
Table 3-2. Top 10 U.S. Graduate Programs in Electrical Engineering
Percentage of the
Ranking University Number of PhDs Sample (%)
1 Massachusetts Institute of Technology 39 5.1
Stanford University 88 11.5
2 University of California, Berkeley 53 7.0
4 University of Illinois, Urbana-Champaign 64 8.4
5 California Institute of Technology 10 1.3
6 University of Michigan, Ann Arbor 126 16.5
7 Georgia Institute of Technology 173 22.7
8 Cornell University 26 3.4
9 Carnegie Mellon University 13 1.7
10 University of Texas, Austin 170 22.3
(Source: U.S. News and World Report, 2009)
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Table 3-3. Career Destinations of Elite Engineers Aggregated by Organizational Type
Organizational Type of Number of Number of Number of Percentage
the Final Career People (from People (from People (from of total (%)
Destinations top 1-5 top 6-10 top 1-10
schools) schools) schools)
Korean company 32 51 83 14.2
Korean academia 91 179 270 46.2
Korean PRI 1 16 17 2.9
U.S. company 55 66 121 20.7
U.S. academia 31 29 60 10.3
U.S. PRI 4 5 9 1.5
U.S. post-doc 3 7 10 1.7
Venture company 6 1 7 1.2
(founder, U.S.)
Public Service (Korea) 1 0 1 0.2
Japanese company 2 0 2 0.3
Patent law office (U.S.) 1 1 2 0.3
Venture finance (U.S.) 1 1 2 0.3
Table 3-4. Regression Results for Institutional Impact on Production of Conference Papers
Model 1 (DV: Simple Count) Model 2 (DV: Author Fractional
Regression Coefficient Count)
(Standard Deviation) Regression Coefficient
(Standard Deviation)
Institutional Affiliation
Korean company (reference) (omitted) (omitted)
Korean academia 0.7286*** 1.0195***
(0.1320) (0.1462)
Korean PRI 0.0437 0.3171
(0.2448) (0.2567)
U.S. company 0.0128 0.1475
(0.1312) (0.1499)
U.S. academia 0.7144*** 1.0969***
(0.1616) (0.1862)
U.S. PRI 0.2547 0.7989*
(0.28050 (0.3339)
U.S. post-doc 0.1639 0.4177*
(0.1457) (0.1719)
Covariates
Years after graduation -0.0269*** -0.0128*
(0.0058) (0.0063)
R-square 0.1131 0.1306
Adjusted R-square 0.1040 0.1217
Note: + p<O. 10, * p<0.05, ** p<0.01, * p<0.001.
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Table 3-5. Regression Results for Institutional Impact on Producing Journal Articles
Model 1 (Simple Model 2 (Author Model 3 (JIF- Model 4 (JIF-weighted,
Count) Fractional Count) Weighted) author fractional count)
Institutional Affiliation Dummies
Korean company (omitted) (omitted) (omitted) (omitted)
(reference)
Korean academia 0.4865*** 0.8554*** 0.3406* 0.6746***
(0.1255) (0.1516) (0.1330) (0.1501)
Korean PRI 0.0868 0.2138 -0.1652 0.0259
(0.2010) (0.2547) (0.1842) (0.2690)
U.S. company 0.0937 0.3282* 0.0189 0.2933
(0.1259) (0.1604) (0.1420) (0.1656)
U.S. academia 0.7684*** 1.0814*** 0.8210*** 1.1518***
(0.1479) (0.1801) (0.1710) (0.1853)
U.S. PRI -0.1152 0.5202 -0.0578 0.5455
(0.2087) (0.4045) (0.2274) (0.4106)
U.S. post-doc 0.4099** 0.6968*** 0.4506** 0.7272***
(0.1407) (0.1675) (0.1542) (0.1716)
Covariates
Years after -0.0243*** -0.0151* -0.0299*** -0.0181*
graduation (0.0056) (0.0063) (0.0061) (0.0071)
Graduating Schools
1. MIT (reference) (omitted) (omitted) (omitted) (omitted)
2. Stanford 0.6822*** 0.7656*** 0.9837*** 0.8658***
(0.1729) (0.2027) (0.2070) (0.2243)
3. University of 0.5062* 0.6593** 0.6728** 0.7684**
California, Berkeley (0.2198) (0.2301) (0.2546) (0.2601)
4. University of
Illinois, Urbana- 0.6475** 0.6308** 0.7712** 0.6249*
Champaign (0.1878) (0.2313) (0.2301) (0.2614)
5. California Institute 0.4193 0.3528 0.7256* 0.5273
of Technology (0.3191) (0.2391) (0.3223) (0.2710)
6. University of 0.0846 0.2470 0.1731 0.2366
Michigan (0.1815) (0.2051) (0.2210) (0.2332)
7. Georgia Institute of -0.0292 0.0874 -0.0079 -0.0081
Technology (0.1808) (0.2053) (0.2122) (0.2244)
8. Cornell 0.3138 0.4664 0.5566 0.5985
(0.2696) (0.3331) (0.2804) (0.3285)
9. Carnegie Mellon 0.5655 0.7454 0.8031 0.6463
(0.4692) (0.4866) (0.5511) (0.5471)
10. University of 0.1961 0.2994 0.2932 0.3010
Texas, Austin (0.1858) (0.2029) (0.2272) (0.2314)
R-square 0.1552 0.1488 0.1779 0.1521
Adjusted R-square 0.1323 0.1257 0.1556 0.1291
Note: + p<0. 10, * p<0.05, ** p<0.01, *** p<0.001.
154
Table 3-6. Logit Estimation of Patent Production by Institutional Types
Model 3 (Citation-
Model 1 (all patents) Model 2 (U.S. patents) weighted patents)
Korean company
(reference) (omitted) (omitted) (omitted)
-0.6675 -3.0985** -2.6707**
Korean academia (0.5446) (1.0338) (0.9218)
Korean PRI 0.0617 -2.4513 -1.4608(1.2302) (1.9506) (1..4779)
-0.3922 -1.2435 -0.8100
U.S. company (0.6258) (0.8170) (0.7265)
-3.8781* -5.1543 -3.6967
U.S. academia (1.8798) (3.4982) (2.8817)
-17.8818 -21.2271 -16.6400
U.S. PRI (5640.026) (20916.68) (4974.696)
-17.6010 -21.2271 -16.5484
U.S. post-doc (2765.965) (20916.68) (2519.086)
0.2605*** -17.9610 0.2009**
Length (0.0620) (3199.72) (0.0665)
Log-likelihood -34.767782 -21.168945 -22.233952
X2 (7) vs. Model 1 X2(7) vs. Model 2 X2 (7) vs. Model 3 =
Likelihood ratio test =122.85*** 45.71*** 23.36**
Note: + p<O. 10, * p<0.05, ** p<0.01, *** p<0.001.
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Figure 3-1. Gross Sales, Top Global IT Companies, 2010 (in $ billions)
Samsung HP
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99.9
70.27
133.73
(Source: Money Today News, retrievable from
http://www.mt.co-kr/view/mtview.-oh?tv-e=1 &no=2011012816170604195&outlink=11
Figure 3-2. Interim Career Destinations60 of Korean PhDs from Top 10 U.S. Universities
" Korean Company U Korean Academia U Korean PRI
" U.S. Company E U.S. Academia E U.S. PRI
60 As defined earlier, interim career destination refers to the workplaces where the PhDs move through before
landing on their final jobs.
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Figure 3-3. Final Career Destinations of Korean PhDs from Top 10 U.S. Universities
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Figure 3-4. Knowledge Production by Korean Engineers at U.S. Companies and at Korean
Companies
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Appendix
Forward patent citations, or how many times a patent is cited by other patents, provide a useful
measure on controlling the quality of patents. Simple patent counts are often criticized as a noisy measure
of innovation. One helpful way to control for this heterogeneity inherent in the measure is to use citation-
weighted patent counts. Forward citations of a patent indicate two things: first, they identify it as a source
of the prior knowledge on which a subsequent piece of innovation is built. Second, they legally define the
reach of the property rights given to the patent holder. Patent examiners play a significant role in making
sure that patent citations are thorough; as technical and legal experts in a given field, they delimit the
legal rights of a patent. Because patent citations are reviewed by a third party, they embody a certain
level of objectivity and can be interpreted as a reflection of social returns (Griliches 1990).
Empirical attempts to confirm the value of citation-weighted patent counts as a measure of
innovative outcome have found them to be a reasonable measure of patent value. Trajtenberg (1990)
argued that, in the case of CAT scanners, citation-weighting patent counts makes them a far superior
predictor of consumer surplus gains from R&D activities. Hall, Jaffe and Trajtenberg (1999) show that
companies with highly cited patents have higher market valuations. Citation-weighted patent counts also
fared well in predicting Tobin's Q (Hall et al., 2000) and were positively associated with licensing of
patents (Sampat and Ziedonis, 2005). Albert et al. (1991) demonstrated the significance of citation data
from a slightly different angle: by asking experts to assess a given set of patents, they found that expert
ratings of technological importance were strongly associated with citation counts.
The weight we used is the number of forward-citations in the five years following application for
a patent. It is necessary to specify a timeframe when counting citations, since older patents are likely to
be cited more than newer ones, introducing noise into the data. Because of the truncation issue, patents
applied for before 2007 are discarded for this variable. Past research shows that citations peak two years
after a patent is granted or five years after application (Hall et al., 2001; Mehta, Rysmans, and Simcoe,
2010). Thus a four- or five-year window was applied to calculate the citation-weight (Snow, 2006;
Paruchuri et al 2006; Liu et al 2011). Because the patents in question are all in the same industry,
different patent intensities in different industries are not an issue.
Employing citation-weighted patent counts is likely to lead to markedly different regression
results than simple patent counts, because citation research shows that only a few patents receive most of
the forward citations. Patents that received no citations were counted as zero. Citation-weights are
feasible only for U.S. patents. Other countries' patent databases do not include information on citations.
158
